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“Next to myself I like “B.V. D.’ best” 


Di'Cai of world leadership have enabled The 
B,V.D. Company, Inc., to put otherwise unat- 
tainable values into “B.V.D.” Underwear. 


The carefully shaped lines, finished tailoring, no- 
ticeable drape, and perfect proportions of “B. V.D.” 
stand out, with its unvarying quality, as the prod- 
uct of extraordinary facilities and highly specialized 
methods used by us alone. 


In “B.V. D.” Union Suits, the celebrated “B.V. D." closed 
Grotch is patented. So are the construction at the shoul- 
der and the reinforcement at the back of the unique en- 
circling waistband. In all “B.V. D.” garments, distinctive 
design and tailoring achieve the highest ease and fine fit 
with neither too much nor too litde fullness. 


And “B. V. D.” garments hold their shapeliness through 
such wash and wear as would play havoc with ordinary 
underwear. For they are tailored with lock-stitched 
“can’t rip” seams, from cool, super-durable “B. V. D.” 
nainsook, created by special processes in our own mills 
and bleachery, and used in “B.V.D.” and no other 
underwear. 


To avoid those underwear “regrets” which rise so sharply 
with the thermometer— 


GET THE UNDERWEAR YOU ASKFOR! 
INSIST UPON THIS RED WOVEN LABEL 


(nde Mag OS, Pu OF ip eb) 


Not Exactly Dressed~ 
But Well~Dressed 
Just the Same/ 


Summer Sports a1 
constant locker~roo 
changes/ 

Men mecting frequen 
in underdress! 


None so neat and cool 
those in good old “BV 


a 


We Want You to be 
Properly Fitted! 


mR the maximum of uni 
‘be correctly measured ( 
Your proper union suit 
termined by three simple, encircling, tape- 
‘measurements: (1) chest, (2) waist, (3) trunk 
(under the erotch and over the shoulder). 
If you or the retailer are in any doube as to 
; write The B. V. D. Service Bureau, 
ing your 
and your 
problem will receive immediate attention. 


Men's $1.50 the suit 
Youths’ 85 


“B.V.DE 
Shirts and Drawers 
‘85c the garment 
Men's “B. V.D." Under: 


swear infancy materalnat 
‘arious prices 


The B. V. D. Company, Inc., New York 


Sole Makers of "B. V. D." Underwear 
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Handsome New 
Durham- Duplex Sets 


‘HE most durable as well 

as the most beautiful razor 
sets ever offered to the Shaving 
Men of America. A lifetime 
of Good Morning shaves in 
every one, 
Take your choice— whether you pre- 
fer the “Safety” type razor or the long- 
handled “Safe” style. Ten of the same 
famous long Durham-Duplex Blades 
with each set—months of the quickest, 
smoothest shaving you've ever enjoyed. 


Either Set $1°° Complete 


Including two 50¢ packages of 5 Durham 
Duplex Blades—20 shaving edges 
Interchangeable Blades 50¢ for Package of § 

umstaat pure 


Popul 
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ar Science Monthly 
The Magazine of Invention and Discovery 


Published in New York City at : 
250 Fourth Avenue 


Coming Next Month tre This Isat 


Scicnce Intitte of Stands 


‘Caan Pes 


Be ee Si asic Sip 
What's Wanted from Inventors —The remarkable story of ih Realy Neeeusy 


‘one of the world’s most unusual books, in which world-famous - ta ain 


men jot down what, in their opinion, are the most needed 
inventions of the day. A story of immense value to every 
inventor. 


The Third Set of $10,000 Contest Pictures — If you have not 
already entered our remarkable $10,000 “What’s Wrong” Con- 
test, you still can do so in the present issue and in the August 
issue. You still have a chance at one of the big prizes. ‘Turn 
to page 19 of this issue to find out how to go about it. 
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How to Adjust Your Headlights — The second of a fascinat- 
ing new series of stories in which Gus and Joe, proprietors of 
the Model Garage, tell you how to do the little odd jobs about 
your car that save trouble and expense. It will pay you to 
know these two interesting characters who are introduced to 
you on page 73 of this issue. 


‘Aaminum Veruiator 
Fiche Was el ie 


‘A Portable Radio Set for Every Purpose — Alfred P, Lane 
tells how to build a compact, highly efficient receiver that will 
fit in any suitcase and will be a delight to every traveling man, 
camper, or motorist. 


More than 200 other fascinating articles and pictures, giving 
you all the news of radio and engineering, science and inven- 
tion, strange and unusual things people are doing, together 
with practical ideas for the automobile, the home, the home 
workshop, and the use of tools and machinery. 


Ga ie 
Reskes Hae fe Beinra 
foe tec Rem De You Kron? 


Better Shop. 
And Other Timely Articles and Picta 
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eadership in’ Radio 


The nation looks to the Radio Corporation 


of America not only for the production of 
ever better Radiolas and the development of 


Radiotrons; not only for advances in inter- 
national radio telegraphy and country-wide 
Radiola radio broadcasting; but for an honesty of state- 


Super-Heterodyne— : am 
that needs n0, ment that shall pierce the fog of radio claims 


seine, and counter-claims with conservative promise 


zai and confidence-building performance. 


24 Geary Street 
Sin ranctiens Cal 


PRODUCED ONLY BY RCA 


© This seal on 2 radio or toot advertisement signities the approval of the INSTITUTE OF STANDARDS. See page 17. 
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Another $25. 00 


IN PRIZES Sgese | 


and 
fascinating competition. fast write ieee 
of not over seventy words answering this 


et is rage 
issueinterests you mostand why? 
‘Here are the prizes we will pay for the ten 

Sn TERE ERY, | beat etre answering the above question 

First Prize + + + $10.00 
Second Prize 5.00 

Ss Third Prize 3.00 

suis i a, asi 7 Prizes 

‘pervice Wenatehers Ws Ai $1. 00 each... .. 


7.00 
Firat read every one ofthe “Money Mak- 


"AMERICAN MADE TOV AND NOVELTIES 


Pa Se inttdene Eamesbnnsrane? 
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plain it all on this page. 
You don’t know what guar- 
antees are—You don’t know 
what wonderful things I do 
for my students—and what 
I guarantee to do for you— 
till you get my book “The 
Vital Fac Send for it 
now. Get the details of my 
16 smashing, world beating 
guarantee 


VEN ordinary electricians are 


like I trained the three men whose p 


1 Will Train You 
Z at Home—in Spare 
Time 

ing you get my 
‘own 20 years of experience as 
‘Sn engineer; the knowledge and 
expertence of 80 other noted 
engineers and full time and 
services of 10 college trained 
‘and practical engineers whom 
Temploy to assist me in the 
work of training my students 


Cooke Trained Men 
Most Successful 


Cooke Trained Men easily get the big jobs in 
electricity’ because employees know me—They 
know the value of my training and 

tation of the big two million dollar inst 
behind me. Over 3000 of my men reported bi 
ay increases to me last year in addition to the 
men T actually placed in bigelectrical obsmysell. 


In my t 


iPilas Sonk We forsee tard 


“The coupon will bring you the big 
in Electricty. "Don't decide on any t 


Kew" 
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Bea Cooke‘irained 
Electrical Expert 


$3500 fc 510,000 Yearly 


This is the book that h: 
thousands of men the way to 
amazing pay increases. Get your 
Free Copy now. Learn how other 
men, no smarter than you have 
increased their pay 100% —200% 
and even 500% through Cooke 
Training. Send Coupon Now! 


ning $10 to $12 a day and thousands of big jobs 
paying $70 5 $200 2 weekare going beeging for want of trained men tofill them. "Eleo- 
trical Experts (trained men) are needed everywhere no\ 
ing industey and best paying profession in the world N 
tures you vee to the le 
Get the details of my training and my 16 smashing guarantees. 


Electricity—the fastest grow- 
S YOU. 


1 wil 


in you just 
others, 


My Training 
Pays Its 
Own Way 
Most of my students ‘make 
many times the monthly pay- 
ments for my training 


your 6th 
special spare-time work in- 
struction. 

You earn while you learn. 
My training is not an expense 
it pays its own way. 


Go Into Business With My Money 


Every month I give two of my stu: 
dents $800 in cash to go into busi- 
ness for themselves. No strings to 
thisoffer. It'san outright gift— 
all explained in my book. 


Get the Facts—Write Me Now Oe 


of the opportunities for you g# 
ning til you get my ook. 
Learn how hundreds of other men get into the big-pay class. Get 

my 16 smashing Guarantees. Mail Coupon Now. 


L. L. Cooke, Chief Engineer, ss 
i Ghicago Engineering Works, Inc. 
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$50'*200 


AWEEK! 


fast_gro 
crowded profession. Stop” werking 
Tong hours for small pay at work that 
Irudgery. Men from all walks of 
Me ar taking sdrantags of the big 
es, now open in this won= 
Sertuinew industry. Salaries of $100 
‘@week—and more—not at all un- 
‘common! 


Learn at Home 
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sain in your own ho 
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Send for FREE BOOK 
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‘More Money Making Opportunities 
‘on pages ¢ to 15 
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CARPENTERS 
~ BUILDERS | 


NFORMAT oxy] | | 


Sententaat 


0 joe 
LB BS, ‘Generniars—ladio ‘Franaminion 00 ¥ 
eee as omnes 
bea gp ee 
Sotty renee Sera 


CASUNCRETE Walling Hock Nachos ani AIOE 
gainers ao oe 


‘More Money Making Opportunities 
on pages 4 to 15 


Practical Hand Books 
That Solve Your Problems 


Inside trade information for Car- 

penters, Builders, Joiners, Build- 

ing Mechanics and all’ wood- 

workers, 3700 actual examples 

of efficient construction work 

with new methods, ideas, solu- 

tions, plans, systems, ‘short 

cuts, time and labor’saving 

Suggestions, new ways that 

cover the entire theory and 

practice of the subject illustrated by sketches and forms, all 

specific and practical, Audel's Guides give you the short 

cut, professional information you want, No need to guess 
for take chances. 


AUDEL’S CARPENTERS 
AND BUILDERS GUIDES 


POCKET SIZE, FLEXIBLE COVERS. GOLD EDGES. 


Phe arrangement of ‘simple ws 
books very valuable ‘The ra 
Reody for the oldtimers. 


eal Sire meat 


“There’s one man 
we're going 
to keep” 


“Ed Wilson, there, 
most ambitious men in the plant. 
I notice that he never fool: 
his spare time. He studies 
International Correspondence 
Schools course every chance he 
gets. 

“It's been the making of him 
too. He hasn't been here nearly 
so long as Tom Downey, who was 
laid off yesterday, but he knows 


ten times as much about this busi- 
nes: : 

“I'm going to give him Tom's 
job at a raise in He's the 


kind of man we want around here.” 


FON, vo8 stand in your shop or ofee 
‘Are you an Ed Wilson o aT 
wwney? Are you going up? Or 
No matter where you live, the 


imited your previous edeat i 
triton, wonderflly sitorated CS. 
Tertbooks male teary to Tea 


SSSR ser rte 
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EARN MONEY 


AT. HOME 
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TRINTING, ENGRAVING AND MULTIGRAPHING 
SUETTER Prsiar for Lex Money. Wit tr about 

rune inde ala Jou wut sate mesey- roe 
party onpany, fe} Baath Denar Beret, cusengo. 
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\derimere Presa, Box 87, Yait Cleveland, Ohio 
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Sudden New Demand 
for Daring Young Men! 


on the 


w devel- 


Aviation in America 
threshold of an amazing 
opment. Forin the past few menths 
igantic commercial air lines have 
been established. The biggest capi- 
tal and business forces 
in the world are behind 
this enterprise. Even in 
the beginning, thousands 
of young men areneeded. 
For those who ca 
ify there will be 
paid jobs which wi 
quickly and surely to 
advancement and suc 
cess. 


ig Opportunities Await The 
Bi Or med Man 

Look over the fields of 
work which are open to the young 
man today. You will find that 


Aviation is the ONE FIELD that is 
not overcrowded—the ONE FIELD 
in which there s plenty of room at the 
top. Think of it! Only 21 years a 
Orville and Wilbur Wright made the 
world’s first airplane flight. Now 
airplanes fly around the world. Yes, 
Aviation offers the same wonderful 
opportunities today that the auto- 
mobile and motion picture indus- 
tries did 15 and 20 years ago. Men 
who got in on the ground floor of 
those industries made fortunes be- 
fore others woke up. 
Easy to Become An Aviation 
Expert—$50 to $100 A Week 
You can qualify now quickly for 
‘one of these exciting highly paid 
jobs through a new, surc, 
method of training. The study of 
Aviation is almost as interesting as 
the work itself, Every lesson is 
fascinating and’ packed full of in- 
terest. That's why Aviation is so 
easy to learn—you don't force your- 


self tostudy. Only one hour of spare 
time a day will give you the basic 
training in an amazingly short time. 
One student, S. F. McNaughton, 
‘Chicago, says: “Your lessons are like 
a romance, and what is 

‘more, after one reading, 


the student gets a thor- 
ough understanding. 
One never tires of read- 


ing them.” James 
Powers, Pa., another 
student says “Tam in- 
deed surprised that such 
a valuable course can be 
had from such practical 
men for so little cost.” 


Men who have’ had 
——— actual experience in Avi- 
ation give you personal attention 
and guide you carefully through your 
training. They select the lessons, lec- 
tures, blue prints and bulletins. 
They’ tell you the things that are 
essential to your success. Every 
lesson is easy to read and quickly 
understood. 


Big Book On Aviation FREE 
Send cou ‘ew Free Book 


just out, " the Airplane 
Industry.” ing and in- 
structive and will show you many things 


about Aviation which you never knew 
before. Only a limited number offered— 
GET YOURS before the edition is 
exhausted. 

AMERICAN SCHOOL OF AVIATION 
23601 Michigan Ave,, Dept. 136, Chicago, I 
1__ American School of Aviation 

2401 Michiren Ave, Dept. 1363, Chiento, Ml 
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Complete in 
12 Weeks 67,3" FFA 
ssc en er 
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Just Out 13th Edition 
A NEW AND GREATER 


Dyke’s Automobile 
Encyclopedia 


Eauiraly Row 
Erte 


A Practical Book for Everybody 


" 
oe Pane! | 


soceraaad Waren: 


This Book 
Will Teach 
‘You to Be~ 
come 


Cloth $6.00—Limp American Morocco 
Postpaid 


Popular Science Monthly 


250 Fourth Avenue, New York 


yet a 
Ehodsande of recipes for the, 
‘elanbie articles for very 
Helps ‘Pract 


10,000 Practical Formulas—The 
Best Way to Make Everything 


Popular Science Monthly 


250 Fourth Avenue, New York 
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This New Belt Will 
Reduce Your, Waist 


~Quickly/ 


osonge fat sway with thie 


wonderful 
srcise—no tiresome diet. 


Yeu, se setae oor 


Poe bat hw conderaie you 


i erect 
Fences yuck ahd fee ikea ew 


Same as Famous Athletes are Using. 


The Weil Bet tx made of the same 
+5 ber 


Stickly you tezain youthtal braith: 
‘A Quick Easy Way to Massaze 
Fat Away. 


hie remarkable, belt, 


‘Electrical ee in One So 


‘Sure it dasenet for earnest ai 
IT tah ene eae MIRE Se safes 


ee oe 


Bea jned 
5 -Traine 
1Cook eG TOENPERT 


EERE. 


Don't sell your time for a penny less! 


See My Wonderful Guarantee EE 7. 
egies pecereeenredres 


Earn While You. Learn! 
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GET MY FREE AUTO 
BOOK NOW  Ss't sortase 
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‘DESTRIBUTORS 
Sag" edburaers"G 


‘Connafiy, 123 Liberty. New Tork 
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Big! ‘Money ‘to Experts Mss" 
Seamer ee 


(SMusic Lessons 


WITH AN ACCREDITED SCHOOL 


(At-Home: 


na Washington School of 


‘Chief Draftsman 
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BARBERING 


Now One of the Highest 
Paid Frotessions 


*g0 to *150 Every Week! 


BE A “WHITE-COLLAR” MAN— ‘ 
Earn $90 to $150 a Week—CLEAN Money! 


What's the use of doing dirty, greasy, 
hard work, when you can NOW make 
TWICE. as much money in a manly pro- 
fession that is CLEAN, profitable and 
full of opportunities? MOLER Graduates 
Easy to Learn— 
Quick to Earn! 


Poor BANBERING fr 


Pease send me without obligation on 
ot oben 


Cleveland, Ohio Atlanta, Ge my port your Booklet 
Decroit Mick” Memphis, Tena. 

Deever, Calo. Dalla, Tax ee, 

Omaha: Nebr. Houston, Tex adres 

Milwasken, Wi Sem Antonio, Tex 

New Oreane: ta As neers State. 


Copy this Sketch 
Be Borgo ss SSD oe 


LEARN 


Roiterelal Ark Orga ahi 4 BY DOING 


id offers you a. practical traning, vey pag al 
based upon twenty-five years of mucceat, 

jon praducen trl eso SirerereSrat ELECTRICITY 

15,000 commercial drawings. This well ‘taught by. 

Soman Hone ttsiy intoeetiar Actual Practice 

Get Facts Before YouEnrollin Any School shor itealse terete 
ee 

ti "Company—iet them tal No Books Used 


Indigidual Instruction 
‘Start Any Dey 
Mite fa FREE tips ental 


THE NEW YORK 


ELECTRICAL SCHOOL 
“0 Wet Ih Bt, NewYork City 


MEYER BOTH COMPANY 
a de 28 Do 3S 

eT Bt nd Eat Fs as 

sie ment pets Wt 


Railway Postal Clerks 
$1900 to $2700 Year 


(All Postal Pay Raised) 
MEN—BOYS 18 or Over 


‘Steady work. No layed. Paid vacations, 
mo education wuiiclont: 


‘Travel_See Your Country 
‘Mail Coupon today—SURE, 
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Electricity 


is: | The Electrician’s Wiring 


Manual 
By F. E. SENGSTOCK, E. E, 


Contains all the information 
needed for the proper installation 


accordance with the National 
Electrical Code, 


and 


Pocket sise—esible binding 
448 pp. Price $2.50 


Construction of Small Al- 
ternating CurrentMotors 
By PROF. A ‘WATSON 


in harmony with those of the very, 
best manufacturers and they can 
be worked out by the amateur for 
making useful instruments, 


Fully Illustrated, Price, $1.50 


Experiments With 110- 
Volt Alternating Current 


By J. D. ADAMS 


Here at last is a book that devel- 
8 a practical working familiarity. 
ating, cui 


in every home. The author sh 
how this can be done in an inter- 
esting and inexpensive way. 


256 pages, 135 illustrations, Price, postpaid $1.78. 


How to Make Things ' 
Electrical 


This book gives directions for 
making hundreds of electrical 
appliances and devices for the 
home, the shop and the garage. 
‘The simple directions and many 
drawings make the work easy. 


429 pp. Price, $1.50 postpaid 
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Buyers of good 
tools, the kind of 
tools that give 
husky, long-lived 
service, will want 
V&B Vanadium 
Hammers and 
V & B Unbreak- 
able Planes for 
their kits. 


) They're two thor- 

oughbreds that 
) will give you 
| years of service. 
(98 


VAUGHAN & BUSHNELL 
MANUFACTURING COMPANY 


as 
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| | The Wonder of Radio | 


One ‘ae set 


This is the latest refinement of the 
marvelous set that enabled Leon- 
ard Weeks of Minot, N.D. to catch 
the messages of MacMillan’s North 
Pole expedition when sets costing 
ten times as much failed. 


In this set Crosley has developed the 
famous Armstrong regenerative cir- 
cuit. This circuit does with one tube 


what it takes 3 tubes to do in others. 
qT 


set has been known to bringin 
ions from allover the country, It 
imple and easy to operate. With 
accessories the total cost should 
be under $25.00. Crosley keeps 
the cost do his “‘radio-for- 
the-millions” ideas in production, 
Recent letters from enthused owners 
of the Crosley one-tube 50 report 
good reception at these distances: 


Mrs. J. E. Martin at East 
Palestine, O. hears KGO 
‘at Oakland, Calif 


ide 


Eaegh and Hollywood, 
cal 


L. R. Pratt, Hammond, 
Ind. hears’ 5NO, New 
Castle, England. 


Eugene Barnhouse al 


° RADIO 
Better~Costs Less | 


© This seal on » radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pane 17- 
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Sub-Panel Mounting Type 
| Thordarsons Now on Sale 


“Best by Compe’ 
Test,” says Zenith 


“nthe early Fall of 1928 we made nue: 
types 0 
‘Thordar- 


ous experinients of all existin 
transformers and finally 


adopted 


immediate result was improver 
ne quality. of our sets and comparative 
n from trouble due to the uniformity 

our raafrmers 
radio set is only 
formers that are sed ther 
therefore, ‘truthfully say 

fh 


good product you are 

‘manulacturing.”” 
dae Fale 

‘Carportion, 


‘Thonarson Interetage Power 


Aelifog Hanalocmer. $e. 
Waite for latent hooksap’ bak: 
Talore 


THORDARSON ELECTRIC MEG. CO. 
Woes Ode ad Largo Ess Traalrmer Meters 
Chicago, U.S. A. 
nent tt art Be Wi Oa rg 


oly. 1925 


David, Porter, Ph 
ther employing sue tne many ove ext. 
Ing arrangements devised to determine Ube 
‘ficiency of tools offered for mdverisement 
Inthe pages of ‘Popular ‘Selence ‘Monthly 


HE efficiency of tool is de- 
largely on the quality 
and suitability of the steel 
‘employed and, for this reason, Prof. 
C. ‘Theodore ‘Schwarze, who is an 
authority on steel, has been secured 
by the Popular Science Institute of 
Standards to take charge of the tests 
for strength of tool material. 

‘The steel in every tool advertised 
in PopuLaR Science MonTHLy has 
been tested for strength by Professor 
Schwarze after the tool has under~ 
fone many rigid tests for wearing 
ability, construction, and similar 
important requirements, 

Since receiving the degrees of 
Bachelor of Science and Civil Engi- 
neer from Lehigh University, Profes- 
or Schwarze has been active in test- 
ing work. _ While with the New York 
Central Railroad, he determined 
standards for tools manufactured and 
‘uned by that organization. 

During the war, Professor Schwarze 
‘was engaged in ‘Ordnance Material 
tests at Cooper Union. Steel that 
‘went into guns and shells was tested 
for strength and Professor Schwarze’s 
ability and experience in this line of 
work proved valuable to the govern 
ment. 

Professor Schwarze is an active 
member of the American Society for 
‘Testing Materials and also of the 
American Society of Civil Engineers. 


JN, DEVISING tests for tools, the 
chief problem is to duplicate work- 
ing conditions so that the tool being 
tested artificially receives years of 
wear in a few hours. 

Professor David B. Porter is re 
sponsible for many of the original 
test methods that the Popular Sci- 
‘ence Institute of Standards now is 
employing to determine the efficiency 
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of tools offered for advertisement in 
POPULAR ScIENCE MONTHLY. 

While at the Sheffield Scientific 
School at Yale, Professor Porter pur- 


sued the courses in Mechanical 
Engineering. His theoretical know- 
ledge along this line was later put to 
Dractical use when he was staff engi- 
neer for one of the best known small- 
tool manufacturers. 

Professor Porter is now advisor to 
this tool concern and assistant pro- 
fessor of Industrial Engineering at 
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Guarantee 


‘The above seal on an advertisement 
indicates that the products referred 
to have been approved after test by 
the Popular Institute of 
Standards. 
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The Men Behind the 'Tool Tests 


Why the Institute of Standards 
Can Guarantee Every Tool 
Advertised in This Magazine 


Carlon dezatra, ME. | Twenty-two years 
‘industrial experiese, during which be owe 
‘rom mechanic to an important executive 
position. has given Me. dezatra 1 proctical 
sis for hie present teats for the fewtitute 


New York University, He is x mem- 
ber of the American Society of 
Mechanical Engineers and the 
Society of Industrial Engineers. 


R. CARLOS DRZAFRA is Re- 

cording Secretary and he also 
performs many of the tool tests made 
by the Popular Science Institute of 
Standards, 

After graduating as Mechanical 
Engineer from New York University, 
Mr, deZafra had 22 years of practical 
industrial experience, rising from me- 
chanic to important executive posi- 
tions in industrial corporations. 

In the course of this experience, he 
not only made actual use of tools 
under shop conditions, but later, in 
order to standardize the tools and 
equipment used throughout a large 
plant, was a member of its Stan- 
dardization Committee. 

Mr. deZafra is now faculty lec- 
turer in Engineering at New York 
University. He is author of numer- 
ous papers on engineering subjects, 
and was recently app ointed asa major 
Ordnance Reserve, U, 8. A. 
ith the tool texte of the Popular 
Science Institute of Standards in the 
competent hands of such men as 
Professors Schwarze and Porter and 
Mr. deZafra, there ean be no question 
of the reliability of the products ap- 
Proved by this organization, 


Send for List of Approved 
Products 

Porutan Sctexce Montuny will 
be glad to furnish a list of Radio 
‘and Tool Manufacturers whose prod- 
ucts have been approved by the 
Institute after rigid laboratory and 
practical tests. 
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Controlling Audio Amplification. 
in a New Way 


ITH the Synchrophase, volume is con- 

trolled by an exclusive feature which 
makes possible six graduations of volume with- 
out changing the character of the sound, This 
is done gradually and not by the abrupt and 
distorting stage-to-stage method common to 
most receivers. 
Sound can thus be modulated at will to please 
the ear. 


Ask your dealer to demonstrate 
this and other Grebe features 


A. H. GREBE & CO., Inc. 
n Wyck Blvd., Richmond Hill, 


rm Branch: 443 So. San Pedro Street, Lox Angeles, Cal. 


This company owns 
and operates station 
WAHG 


CHROMA, 


RAD 


We 


Exclusiveness is 
a virtue only as 
itbenefitsothers. 


Die ET 


Synchrophase with 
attery base. Also 


© This seat on a radio or too! advertisement signifies the approval of the INSTITUTE OF STANDARDS. See nage 17. 
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$10,000 


in Cash Prizes 


You Can Start Now in Our 
Fascinating “‘What’s 
Wrong”’ Contest 


-F YOU have not yet met John and Mary Newlywed, you 
are missing the most fascinating, worth-while contest 
of the year—Porutar Sctexce Moxtuty’s “What's 
Wrong” Prize Contest; $10,000 for the winners! 

‘This sensational offer was announced last month, but 
you still have an equal chance with every one else to win 
One oF two, or even four or five, of the hundreds of cash 
prizes to be awarded during the four months of the con- 
test. Until June 30, you can submit answers in the 
first of the monthly contests. 

‘The first of the answers coming in indicate that folks 
are catching the idea in fine shape; are having a lot of 
fun finding out the mistakes that John and Mary, and the 
artist, who created them, are making. Those who 
already have solved the first set can start right in finding 
“what's wrong” in the pictures on the next two pages. 

‘And, if you have not entered yet, here’s the way: 

First, get a copy of the June issue of Poruran Science 
Moxruty or send a stamped, self-addressed envelope to 
the Picture Contest Editor, Porutar Science Mowtay, 
250 Fourth Avenue, New York City, for a free set of the 
pictures published {ast month. 

Second, get the idea of the contest. It is simple. 

john and Mary Newlywed have moved into a home t 

is not exactly new, and is in need of some minor repai 

‘They have an endless amount of enthusiasm, but little 

experience in doing the odd jobs about the house, so of 

course they make plenty of mistakes. We are telling the 
story of these mistakes in a series of 32 pictures, eight of 
the pictures appearing in each of four successive issues. 


'N EACH picture John or Mary is seen hard at work at 

some homemaking job. Always there is something 

wrong in the way the job is being done. In addition, our 

artist has drawn one thing in each picture incorrectly. 

What you are to do is to tell us just what John or Mary 

is doing wrong in every picture and why it is wrong; also 
what mistake the artist has made. 

Have you determined what is wrong in the picture 
on the cover of this issue? This picture was printed 
as an example to give you a good start in the 
contest. What is John doing wrong? Obviously he is 
varnishing a table in the smoke from the backyard 
incinerator. If you don’t already know, you easily can 
find out why this is wrong and how it should be done. 
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Now for the observation test. What about the shadows? 
Is it right that the shadow cast by the varnish can should 
fall in a direction opposite to that of all other shadows? 

In all, there are four complete monthly contests; 
ight pictures in each. For the best answers in each 

the monthly contests we are awarding $1000 in cash 

izes— a total of $4000. In addition, we are award 
$6000 in grand prizes for the best answers covering a 
of the 32 pictures shown in all of the four contests. 

Now that you have the idea, you are ready to solve the 
eight pictures in the June contest. Having done this, 
you can tackle this month’s contest pictures, which you 
will find on the next two pages. 

‘The judges of all contests are: 

Prof. Collins P. Bliss, Director of the Popular Science 
Institute of Standards and head of the Department of 
Mechanical Engineering at New York University; Dr. 
Hazen G. Tyler, Associate Director of the Popular 
Science Institute of Standards and Associate Professor 
in ‘of Experimental Engineering, New York 
University; Alexander Senauke, M.E., Radio Engineer 
of the Popular Science Institute of Standards. 


RULES AND COMPLETE LIST OF PRIZES WILL BE FOUND ON PAGE 22 
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A New Test for ’ . 
Pon enter What’s Wrong in 
and Observation In Each John Is Doing Something 
Made One Error 


With the interior of their new home pretty well settled, next claims John’s attention. Although 
Jytery is cage to have the front porch painted. "John, a ‘his aerial. Here he is climbing down 
tackles t 


‘job with more enthusiasm ‘experience confident that ow his receiver will worl 


1, Mary says that the large dead tree in the side yard 1 
' unsightly. So John, no woodsman, but energetic and 
willing, gets out his ax and sets vigorously to work to remove it 
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‘ ? Can You Find 
These Picturesrs $7 > Be 
Wrong, and in Each the Artist Has in Each One? 
in the Drawing 


5, John i cauer to teat litle camera be has purchased. 
Despite his inexperience, he boasts, as he poses Mary for 
‘a snapthot, that “anybody ‘can take’ pictures nowadays." 


ken window-screen must have new wire. John 
never has made ‘a screen, ‘but tackler this’ job with a will 


77, Mary, economical sou, insists on the wisdom of fling 
the coalbin in summer.” The truckman unloads the coal 
in the street. John, not to be outdone in economy, carts it in 


Have You 


POPULAR SCIENCE MONTHLY 


Entered 


uly, 1925 


Our Great $10,000 Contest? 


The Rules in This Remarkable Competition 


1. Every month for four months, be- 

* ginning in the June issue, POPULAR 
ScrENCE MONTHLY isprinting a set of pic- 
tures of John and Mary Newlywed. Each 
of these pictures shows John or Mary do- 
ing some simple 
infan incorrect. way. 


Contest also. Contestants, 


must attach to their answers either the 
corresponding picture cut from the maga- 
tine or thenumber of the picture, ‘The win- 
ning of one or more monthly prizes will not 
bar the winner from winning a Grand 
Prize, if he should submit answers, 


addition, there is 
error in’ the drawing 
picture. You are to tell us what 
two things are wrong iy each 
pictureand why they are 


2, Tere are four com 
'* monthly contests, each| 


3, In connection with each 
* picture these questions 
must be answered: “What Job 


is being performed improperly 
in this picture and how should 
it be done correctly? And (2) 
‘What error has the artist made 
in drawing the picture and 


‘errors-—two for each picture— 
is in the custody of the judges 
and will be used as a basis for 
‘the selection of the prize- 
winners. Prizes in all of the 
contests will be awarded to 
‘those persons who answer best 
‘the questions for the largest 
number of the pictures. It is 
provided, however, that as be- 
tween contestants having the same num- 
ber of correct solutions the selection of 
winners will be based upon (1) accuracy; 
(2) clearness; and (3) skill of presentation. 
In cases of ties, a duplicate award will be 
sven to each tying contestant. 


4, Answers to exch set of eight pictures 

* ‘must be received not later than the 
thirtieth of the month following the date 
of publication of the magazine in whic 
the pictures appear. ‘Thus, to insure 
consideration in this month's contest, 
answers to the eight pictures in this issue, 
published June 10, must reach the office 
of Porvtan Scrsce: MoxTHtr not later 
than July 30. Pictures received by this 
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will award $10,000 in 580 cash prizes 
for the best answers submitted in this 
great contest. The cash prizes in cach 
of the four monthly contests will be as 
follows: 


First Prize..... 
Second Prize 

Third Prize........ 
5 Prizes, $10 each. 
60 Prizes, $5 each. 


Total, four months 


In addition, cash prizes in the Grand 
Contest will be paid as follows: 


First Grand Prize 


50 Grand Prizes, $10 each. .$500 
250 Grand Prizes, $5 each $1250 


Total Grand Prizes 


Contestants 


entered a monthly contest. 
also may hold the answers to all pic- 
tures until they have a complete set of 
32 before submitting the answers, it 


being stipulated, however, that "no 
such entry will be received after Sep- 
tember 30, 


5, Contestants may submit a many 
* answers as they wish for pictures in 
either the monthly contests or in the 
Grand Prize Contest, but each must be 
submitted in good faith. Answers may 
be submitted on any kind of paper, but 
the writing must be legible and on one 
of the paper only. Each picture 

will be numbered plainly and contestants 


. $6000 


6, All entries should be ad- 
* ‘dressed to the Picture 
Contest Editor, PorutaR Sci- 
ENCE MontuLy, 260 Fourth 
Avenue, New York City, Name 
and addreas of th 
be written plainly on each entry. 
‘An entry with insufficient post 
age will not be reeeived. Tho 
Dablishers cannot be responsible 
for delay, loss, or non-delivery 
of entries. No contribution 
entered in this contest will be 
returned. 


ANNOUNCEMENT OF 
WINNERS 


7, Prize-winners in thin 
* month's contest will be 
announced in the December 
issue of POPULAR SCIENCE 
Mowruty, published Novem- 
ber 10. Prize-winners in tl 
August contest will be an- 
nounced in the January num- 
ber, and 90 on. ‘The names of 
the winners of Grand Prizes will 
be announced and the correct 


Second Grand Prize ......$1000 solutions published aa soon as 
Third Grand Prize........ $500 pouaible after the clove of the 
5 Grand Prizes, $50 each... $250 final month's contest, 


G, You pay nothing. Just 

"prove your knowledge and 
observation. You need not 
purchase Porvutan  ScteNce 
Moxraty to compete. You 
can borrow a copy from a 
friend or examine one at any 
of the offices of POPULAR SCIENCE 
Moxraty or at public libraries free of 
‘charge. These contests are open to every 
body, except employees of Porutan, Scr- 
ENCE MoxTuty and the Popular Science 
Institute of Standards and their families, 
The officials of the Popular Science In- 
stitute of Standards will act as judges 
fand their decision will be final. Accep- 
tance of these rules is an express condition 
of each entry. 

See pages 20 and 21 of this issue for 
the second set of pictures in this remarle- 


each offering in : 
will be published in the next two issues 
of Porutak Scizsce MONTHLY. 


PICTURES IN THE JUNE CONTEST WILL BE SENT TO YOU ON REQUEST 
a 
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Riding the Top of His Battered Ship 


How a Young Officer Saved the Storm-Tossed nat R-33 


N ALL the history of aviation 
there have been few more 
heroie figures than that of 

Lieut. R. 8. Booth, daring young 

commander of the runaway R-33, 

the huge British dirigible that re- 

ently broke away from its moor- 

‘mast at Pulham, England. His 

battered ship floundering hetpemiy 


pected. the damage and 
repairs. ‘This breathless 


moment is thrillingly pictured in 
the accompanying drawing. 


had 
mooring 


‘across the North Sea to Holland 
‘and back, they waged a desperate 
i Finally, 


‘adventures that 


her mast at Lakehurst, N. J., in 
January, 1924, the dirigible ‘was 
brought safely home. 


Safely Home! 
‘This, remarkable photo 


speck The secon 
‘ection wes bay dame 


; Is Death 


By John E. Lodge 


JRESENT-DAY man, on 
the average, lacks 12 years 


of achieving the Biblical 


born today should live for 58 
. That may not strike 
ost of us as a “ripe old age’ 


exactly, yet it is 20 years more 
than the average contemporary 
‘of George Washington lived; 
twice as long as the average pe 

son lived at the time of Shake- 


‘And, thanks to the efforts of 
acience in combatting the ray- 


every year. 
Are we to expect, then, that in 
time science will succeed in pro- 
Tonging the average life until, like 
‘Methuselah, we measure our lives 

| by centuries instead of by years. 
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Really Necessary? 


Scientists Foresee an Era when Men Will Live a Thousand 
Years—Amazing Discoveries about the Mystery of Life 


How Our Life Span Is Increasing 


JN THE tnree-od centuries since the days of Shakeypeare 
‘the average span ef baman fe han Joubled—fomn 29 to 


from a dead body to a living one 
where it has continued to func- 
tion perfectly, is a feat of sur- 
gery performed more or leas 
frequently. Actual death. in 
every portion of the body does 
not take place, science now be- 
Jieves, until long after the body 
has reached the grave, 

Can science ever replace or 
repair these dying organs and 
80 prevent death? 5s 

Considertheremarkablethings 
that already have been done 
with adrenalin, through the use 
of which faltering hearts have 
been kept pumping life-giving 
blood. Consider that not one, 
but several scientists, have dem: 
onstrated in the laboratory that 
the cells of living things, properly 
fed, properly warmed, will live 
practically forever. 

Professor Jerry E, Wodsoda- 
lek, of the University of Idaho, 
has demonstrated an ability to 
control at will the life processes 
of certain species of insects. 


A scientist's dream? Possibly, and yet 
is because it does exactly what Professor 
jaber suggests, that insulin, the magic 
remedy for diabetes, has been acclaimed 
‘one of the great scientific discoveries 
‘of the twentieth century. 

Doctor Ray- 
mond Pearl, dis 
tinguished _scien- 
tist of Johns 
Hopkins Univer- 
sity, is another 
who believes old 
‘age may be con- 
quered. Old age, 
‘according to Doc- 
tor Pearl, may be 


He Sees Fountain of Youth in Chemistry 


Profenoe Frits Haber, noted German chert. balieves that wlence by 
upnlyine substances that wil prevent important chemical agents of 
the bedy from wearing out can make Ie povsible fort to lve 10 come 
trier of more. Tels because of tha very property that inalia,the 
matic new remedy for diabetes, ha been proclaimed one ofthe greatest 
‘elentiic Uncoveries ofthe age tn ita benefte to the human Tae 


caused by a still 
undiscovered 
chemical sub- 
‘stance—a poison— 
that finds its way. 
into the blood 


Eminent scientists have suggested an 
‘even more astounding possibility — 
namely, that science some day may 
succeed in eausing men to live forever! 

Professor Fritz Haber, noted German 
chemist, for example, stated recently his 
belief that men may'learn to live for 10 
centuries or more. In the human body, 
he said, are various essential chemi 
‘eal agents known as “enzymes.” ‘These, 
hhe said, eventually deteriorate, causing 
death. 

It ia more than a theoretical possibility, 
he says, that science can supply sub- 
stances that will prevent these important 
chemical agents from wearing out. ‘Then, 
hhe declares, human life can be prolonged 

 B long as che old enzymes are replaced. 


and attacks the 
body cells.’ Those groups of cells that 
are weakest, he believes, succsmb first, 
‘and the particular part of the body that 
they make up actually dies, while the rest 
of the body continues to live. What we 
call death, he believes, does not occur 
until the various parts of the body have 
surrendered one by one. 

‘This explanation of the phenomenon of 
death other scientists have found tenable. 
Moreover, they have advanced the belief 
that an “antidote” for the poison of old 
age some day may be found. 

‘Doctor Alexis Carrell, of the Rocke- 
feller Institute, many times has kept 
‘human tissues ‘alive long after the body 
from which they were taken was laid in 
‘thegrave. The transplanting of an organ 


‘Merely through scientific meth- 
ods of feeding he has caused mature 
laboratory specimens to live their 
lives backward again to the hatching 
stage! ‘Then he has caused them to re- 
develop to maturity! He has succeeded 
‘also in arresting their development at 
any age he chose, eausing them to live 
‘without growing older or younger! 


ONLY, few wooks ago Prof, C. M. 
‘Child, of the University of Chicago, 
discovered that certain low forms of life, 
such as flatworms, became physiologically 
younger under a systematic course af 
Starvation. At the Johns Hopkina Medi- 
eal School, too, a fountain of youth for 
frogs was found. ‘Tadpoles were hatched, 
and kept as tadpoles throughout the 
length of their lives. Removing certain 
brain cells, and ao preventing the thyroid 
sland from developing, was the method 
tied in this amazing experiment. 

Doctor George W. Crile, profeasor of 
surgery at Western Reserve University, is 
‘another who has mado astonishing revela- 
tions. - He sees the human body as a great 
lectrical plant. ‘The “ vital spark" is an 
electric spark in fact, he says, that passes 
through the body over specks of tinue 
known as “‘neurones” that make up the 
nerves. When body parts or functions 
become defective, the contacts are broken 
in the bodily electric circuits, and even 
tually we die. 

Various names are used by various 
scientists in deseribing processes by which 
the “‘vital spark” flames and is extin- 
uished, yet in essentials the theories are 
amazingly similar—an indication perhaps 
that science is on the right track in at- 
tempting to solve the mysteries of life 
and death. 
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Joha A. Spencer in his machine-shop laboratory at Cembridgs. Mass. Here, with his own 
‘machinery to manufacture his new milion dollar thermontt 


Tn bln right hand may’ be een 


Ihands, he designed and built the 
‘the disk chat brought a fortune 


He Nursed His Boyhood Idea into 


a Million-Dollar Invention 
A Boiler Door in a Lumber Camp Pointed the Way to Fortune 


Y WATCHING steam lift the lid of a 
teakettle, the boy James Watt, so 
the story goes, received an impres- 

sion of its useful power that led eventually 
tothe development of the steam engine 
and revolutionized the world’s industry. 

In like manner, more than a century 
and a half later, another boy, by watching 
heat contort the fire door’ of « steam 
boiler, found the idea for a remarkable 
new kind of thermostat which, by provid- 
ing an effective new means of automatic 
heat control, engineers say, may revolu- 
tionize the manufacture and use of every- 
day as, steam, water, and electrical 
heating equipment. 

‘The second boy is John A. Spencer. 
At the comparatively youthful age of 33, 
he not only has seen part of the rights to 
his invention sold for more than a 
ruillion dollars, but he has attained the 
highest goal of every young inventor—a 
first basic patent granted by the United 
States Patent Office. And he has done all, 
this with practically no schooling save the 
hard, practical grind of machine-shop 
and factory. 

In the small Iaboratory of the Spencer 
‘Thermostat Company at Cambridge, 
Mass., I sought out Spencer the other day: 
to learn the story of his invention. I 
found him bending over a low table, 
deeply absorbed in a pile of blueprints. 


By Edgar C. Wheeler 


His stocky frame was clad in a rough 
flannel shirt of grayish brown, plain blue 


trousers, and heavy broad-toed shoes. 
His hands bore the marks of years spent 
in close touch with machinery. He 


raised himeel slowly, 
is work, 

Almost from babyhood, I learned, he 
had been thrown on his own resources, for 
his father had been killed in a Maine 
lumber mill. At an age when most boys 
are learning to write, young Spencer 
turned to the lumber eamps and saw- 
mills for a living. ‘There he worked at 
odd jobs—fetching water, sweeping saw- 
dust, washing dishes, and tending fires 
‘As he worked he found a tremendous 
interest in mechanical things. 


most lazily, from 


HEE WAS only 13 when he started 
venting. At the time he was em- 
ployed in a sawmill at Davison, Me. 
His job was to keep open the chutes 
through which waste sawdust from the 
saws was discharged by poking the waste 
with a long pole. For a day or so he 
worked diligently with the pole, and then 
an idea flashed upon him. ‘Why not 
design the chutes so they wouldn't jam, 
and thus save the Inbor of poking them? 

‘Young Spencer set to work with saw 


and hammer and when he finished, the 
chutes had been transformed to a shape 
that would permit the sawdust to run 
freely. ‘That was Spencer's first, inven- 
tion! He had invented himself out of a 
job! This experience, however, did not 
discourage the boy. He still persisted in 
seeking shortcuts in his work—new ways, 
of doing old things—a habit that resulted 
in his million-dollar invention. 


[8 THE same sawmill he was employed 
later as a night watchman, One of 
his jobs was to keep the fire going under 
a steam boiler, and during his tours of 
inspection he had to run to the boiler- 
room constantly to see whether the fire 
needed replenishing. 

A peculiar thing about this boiler that 
fascinated the youth was a rounded, sheet- 
iron fire door that had the astoni 
habit of literally snapping itself i 
when the heat reached a certain point, 
‘The iron that before had bulged outward 
like a bubble, turned inward like a saucer. 
Later, when’ the fire cooled, it snapped 
back as suddenly to its original form. 

‘This curious action had been observed 
and had been commented on by other 
men in the mill. But to Spencer it im- 
mediately earried an idea. He would use 
it as a signal to warn him when the fire 
needed fueling. 


First, he fetched a heavy log and, when 
the boiler was hot, leaned it against the 
concave surface of the door. Then he 
‘went about his other tasks, knowing that 
when the fire cooled, the door, snapping 
‘outward, would hurl the log to the floor 
with a clatter. 

‘The signal worked, but its success only 
increased the boy's interest. He took the 
door off, pounded it and shaped it, and 
when he put it back again, it changed its 
shape with such violence that its booming 
clang resounded throughout the mill. 
‘The log was needed no longer. 


“TILL he clung to his discovery with 
increasing interest. Reaching young 
manhood he turned to other lines of work, 
‘but always he kept seeking ways to put 
the “click-clack” expansion and con- 
traction of that sheet-iron fire door to use. 
Firat he turned it into a little concave 
disk toy which, when pressed with a 
‘warm thumb and placed on a coo! floor oF 
table, would snap itself high into the air. 
Next he made it into a simple safety 
appliance for gas jets that would auto- 
‘matically snap off the gas supply, if by 
chance the flame should be blown out. 

‘And, finally, after years of experiment, 
he developed it into a quick-acting 
thermal switch, the United States rights 
‘of which have’ just been purchased for 
more than a million dollars by the 
‘Westinghouse Electric and Manufactur- 
ing Company for use in electric irons and 
‘other heating appliances. 

Marvelously simple is the application 
‘of Spencer's invention, first of all, in the 
electric iron. It is just a little disik made 
‘of two thin sheets of different metal 
(nickel steel and monel) welded together 
and embedded in the sole plate of the iron. 
‘To the convex surface of the disk are 
riveted three floating knobs of silver, ar- 
ranged to make contact with six electric 
witch points in series. While the iron 
first is getting heated, these contacts 
engage the switch points, 
eompleting the electric 
circuit and heating the 
fron, But when the heat 
reaches the limit of safe and 
cffieient working tempera- 
ture, click!—the disle sud~ 
denly snaps back to coneave 
shape, instantly breaking 
the contacts and —auto- 
matically cutting off the 
electric circuit. 

‘The iron cools, until the 
temperature reaches the 
low limit of ironing eff- 
ciency. And, click!—the 
disk flings itself into its 
previous convex shape, re- 
making the contacts ‘and 
heating the iron once more. 
‘And so on indefinitely, mak- 
ing and breaking contacts 
as long as the iron is in use. 
‘Thus the housewife is as- 
sured that her iron always 
‘will remain at just the right 
heat for use, and that it ean- 
not become dangerously hot. 


'HE secret of its opera 
tion lies in the fact 
that one of the metals 
forming the disk expands 
more readily than the other. 
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A Small Beginning 
IGHTEEN years ago a 
boy boiler-tender in a 
Maine lumber mill noticed 
that the variation in the 
heat of his fire played queer 
tricks with his boiler door. 
On these pages Edgar C. 
Wheeler tells the dramatic 
story of the development, 
from that small beginning, 
of a million-dollar inven- 
tion. 

It is a story that has all 
the fascinating romance of 
fiction. It is a story, too, 
that demonstrates today’s 
opportunity in invention 
for wide~awake Americans. 


‘The result of this is a sudden warping. 


‘The thing that is revolutionary about 
Spencer's thermostat is that its action ix 
almost instantaneous. The snapping 
disk, he told me, clicks the current on of 
off in less than .00018 of a second—a 
speed comparable with that of a rifle 
Bullet, so rapid that no arc is allowed to 
form and corrode the contacts. 

If you ever have placed a tin can on a 
stove and have seen the bottom of it snap 
‘out of shape when subjected to heat, you 
probably will be astonished that an idea 
apparently so obviously simple should 
prove so valuable. Yet to perfect this 
switch to a point of dependable useful- 
ness, Spencer devoted more than eight 
years of discouraging labor 

“There's a funny thing about trying to 
invent something,” Spencer said, with a 
wry quirk of his tightly Knit mouth. 


ANew Use 
One of 


teep 
‘Satee fe ber 


uy, 1925 


“Just when you believe you have it all 
thought out, some obstacle suddenly 
Jooms ahead.’ Sometimes after days and 
nights of study, you find a way out. At 
other times you have to turn back and 
begin where you started. But you keep 
on going just the same." 

‘One of Spencer's chief problems was to 
obtain machinery to manufacture his 
invention. None was available, so he 
designed and built the machines himself. 
‘An achievement of which he was most 
proud, I think, as he showed me around 
his shop, was an electrical machine he de- 
vised to rivet the floating silver contacts 
to the metal disk of jomatic switch 
in a single operation. 

‘Strange to say, one of the least difficult 
of his problems, ‘he told me, was that of 
financing and marketing his invention. 
MTP,XOU have a useful idea,” be said, 

“you never need worry about. finan- 
cial backing. ‘There is always a demand 
for such ideas.” 

Every day Spencer is on the job 
among his machines; always he is think= 
ing out new ways to apply his in- 
vention. Already he has 35 inventions 
in the Patent Office, One of the most 
interesting of these is an attachment for 
the houschold as water-heater that 
automatically keeps the water in the 
boiler at an even temperature. In this, 
the same snapping disk operates a valve 
‘that shuts off the gas supply when the 
‘water reaches a certain heat, and turns it 
fon again when the water cools. A pilot 
light ignites the gas when it ia turned on. 

‘Other applications crowd upon the in- 
ventor in ever-increasing numbers. You 
can easily guess some of them—self- 
regulating coffee percolators, cooking pots 
‘that won't boil over or burn dry, auto- 
mobile motors that never overbeat—in 
fact, almost every Kind of useful ap- 
pliance that requires heat regulation, 

‘The whole secret of Spencer's amazing 
succens—the same secret that enabled 
James Watt to give the steam engine to 

the world—may be summed 
up jin Spencer's own words: 

“You ean find something 
new in everything—if only 
you will sit down and study 
it long eno igh. And when 
you have found a new idea, 
‘you will be amazed at the 
Possibilities it opens up for 
new and useful application, 

“A hundred years ago 
my invention wouldn't have 
‘been worth a nickel,” Spen- 
cer confessed. “It'is only 
through the development of 
‘modern appliances and ma~ 
chines to which automatic 
heat control can be applied 
that my idea has any value 
whatever. Invention in 
vites invention.” 


Di? 22% know that in 
‘your back yard there 
are more than a thousand 
different species of 
insects? A” remarkable 
article next month will 
describe some of the mar- 
Vela of nature to be found 
lt your own doorstep if 
you look for them. 
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Playing with Death in Africa 


Cameroon Natives Use Potsoned Spears in Tribal Dances 


' “ny 
abi. 


Suty, 1925 


Model of non-sinkable ship and Its inventor, Adam T. Deekollas. 


in 700 experiments his Invention as proved successful, he ays 


Inventor Plans Non-Sinkable Ship 
Collapsible Air Cells, He Claims, Would Prevent Sea Disasters 


which recently befell the foundered 

spanese freighter, Raieuku Maru, 
off Nova Scotia, with a lous of more than 
40 lives, gave to Adam T. Drekolias, of 
New Brighton, Staten Island, N. Y., the 
{dea for an invention that he claims will 
keep any ship from sinking, no matter 
how badly damaged. "His invention is a 
collapaible chamber designed to imprison 
air in the hull of a disabled vessel. "Even 
iC a" ship were completely filled with 
water, he claims, the device would keep 
its upper deck above the surface, giving 
the erew a chance for their lives until 
rescuers. arrived. 

‘Occupying space ordinarily wasted in 
liners “and battleships, Drekolias’ de- 
vice, he believes, would bring about 
areat change in shipbuilding. Space now 
‘occupied by bulkheads could be used for 
cargo. Isolated portions of a shiv cut 
away from the main part would still 
float, ‘The same equipment used for 
keeping the boat afloat would serve as 
fire-extinguishers. Moreover, the cap- 
tain could control the equilibrium of 
his ship so that it would rise and sink 
‘at his will. This feature would be of 
special value in warfare when a battle- 
ship could be lowered, until only its 
‘guns remained above the surface. 

‘As long as the weight of a ship is less 
than the weight of the water displaced 
by the vessel, oF just equal to it, the 
ship will float. Drekolias’ invention is 
‘based on this well known principle, 
first pointed out by Archimedes. ‘The 
apparatus has proved successful, he 
says, in more than 700 experiments 
made with the model ship shown above. 


Avs disasters such as that 


By Robert E. Martin 


In these experiments he found that if 
the amount of air normally inside the 
submerged part of floating vessel could 
be imprisoned, no matter how much 
water were then poured into the hull, it 
‘would not sink. 

Drekolias’ plan is te imprison the air in 
collapsible chambers that can be fastened. 
to ceilings or on decks, in spaces now 
lunutilized and occupying not more than 
five per cent of the total nonusable space 
underneath the decks. ‘The chambers 
would fit one inside another and could be 
opened to admit the amount of air needed 
to displace water rushing into a damaged 
vessel. Air valves would permit the pas- 
sage of air from one chamber to another. 

Each set of collapsible chambers would 
bbe connected with an air pipe leading to 
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the highest point on the mast or funnel of 
the ship. In vessels up to 1000 tons dis- 
placement the air chambers would be 
opened or closed by springs; in larger 
veasola they would be operated by 
electrical or hydraulic means. 

‘As water entered a section of the ship, 
the air chambers there would open auto- 
matically and begin filling with air. At 
the same time an alarm would be sounded 
to notify the eaptain of the location of the 
danger and to warn passengers. 


“THE captain, by Drokolias’ plan, 
could release air chambers in various 
parts of the ship at will, and also admit 
water to act as ballast, thus maintaining 
the ship's equilibrium.’ A ship equipped 
with the air chambers would have doors 
in its sides, either above or below the 
water line,’ which could be opened to 
permit "the free passage of water. 
‘Normally these doors would be used to 
let water out of the vessel when the air 
chambers were filled. 

In two ways the chambers could be 
used as fire-extinguishers. ‘The small- 
est chamber in each set of collapsible 
chambers would contain a fire-extin- 
uishing gas, and would be sealed. “By 
‘means of a thermostatic control, in 
case of fire, the change in temperature 
in 2 100m would automatically open a 
valve, releasing the gas. 

If a fire were too large to be ex 
tinguished by the gas, the doors in the 
ship's sides would open automatically, 
admitting water, while equilibrium 
‘would be maintained by opening air 
chambers in the rooms where the 
water was admitted. 
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The Greatest Sport Event in History 


"Three Nations 
Racing for the Pole! 


Thrilling Aerial Ventures into the Bleak Unknown 


in human history is being pulled 
off this summer. ‘Three nations 
are racing for the North Pole. After 
months of grooming, a acore of daring 
flers are now on the starting line at the 
‘edge of the ice-floes Oficial entries have 
‘been given out as Roald Amundsen, repre- 
senting Norway; Grettir Algarsion, Eng- 
Jang, and Capt. Donald A, MacMillan, 
the United States. Other nations, too, 
including France, Germany, and Japan, 
are reported to have planned polar flights 
for the future; und because of the tre- 
mendous hazards of polar exploration, 
any one of these, even though not starting 
until 1927, may'have a chance to win. 

Culminating four centuries of heroism, 
an American, Admiral Robert E. Peary, 
U.S. N., was the first to reach the Pole 
by sledge. ‘This year’s effort will be by 
air, Where struggled northward 
in blinding drift and bitter cold, the 1925 
explorer will sail 
sunshine of the arctic 
‘Peary reached the earth's 
sight of only a narrow thread of ice 
pack, MacMillan, Algarsson, and 
Amundsen will swing and tirele 
over hundreds of thousands of 
‘square miles of unexplored area as 
yet unseen by human eye. 

‘Who will win? Of what na 
tionality will be the eager fros’ 
slashed face that is thrust triv 
phantly over the cockpit com’ 


Ts most sensational sporting event 


oorincnt lathe Arete 


By Fitzhugh Green, 
Lieut.-Comm., U.S.N. 


of the first Pole plane? Shall we ever 
know? Or shall we wait as the world 
waited after the hapless Andree drifted 
northward from Spitzbergen in 1897 and 
never was heard of again? 

In a sense the answer seems simple 
Amundsen should win because he is north 
first—in fact, by the time this article ap- 
pears he may have actually hopped off. 
He is a good arctic traveler, with years of 
experience behind him, and his base in 
Spitebergen is only about 10 hours' flight 
from the Pole, the goal of the race. 


Yes, theoretically, Amundeen should 
win. ‘Practically, though, there may be 
vastly different story told when the race 
is finally placed in history. For, practi- 
cally, the Frozen North is a savage beast 
‘s0far as the flesh and blood of men is con- 
cemed. 

Tt may be that just when Amundsen, 
‘or some other equally well prepared ex- 
plorer, bas his finger on the goal, all the 
savagery of that icy wilderness may 
burst forth and tear the puny human 
from his flimsy man-made shelter; blind 
him with a summer blizzard, eongeal his 
blood, and leave his lifeless body stark 
upon ‘the floes for the lonely northern 
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on as running the race “neck and nec! 

America’s plans are more pont 
Donald B. MacMillan, one of 
Heutenants, will follow 


raven to gloat over. ‘That is what the 
North is like. / 
‘To us, warm here at home, there/is a 
deal of sporting thrill in contemplating 
tthe chances of each contestant. Segretly, 
maybe, we are glad there are no 
‘The man who wins must be cou 
‘and very strong; but he 
with him the luck of the 
where the big suspense will 
now and the time we 
the various entrants, _/ 


, & native village on, 
1 of Greenland about 
Pole. ‘Thence planes 


eastward, past Norway to Spitsbergen, 
‘whence only. the polar pack separates 
them from the top of the world. ‘Thus 
Algarsson will have the same base as 

‘Amundsen, 
Both these expeditions visualize 
jump to the Polo"; a stunt; a gam- 
‘s chance to get there and back alive. 


vl 
‘The actual distance each has to cover is 


about 650 miles out and 550 back. 
‘Amundsen has estimated the trip at 2 
hours. ‘There can be no base on the 
ice, because the ice is forever moving. 
‘Daylight will attend the journey, for 
‘the season will be summer. In emer 
gency, retreat afoot will be next to 
impossible because in summer the 
floes are covered with deep ponds of 
Game far from land is very 
searce. A gambler’s chance, and 
Tittle more if an engine stalls and a 
‘wing is smashed on a berg. Yet if all 
oes well, the flight will be a lovely 
jaunt in unbroken sunlit ealm. ‘Thus 
‘Norway and Britain may be looked 


will fly northward to the extremity of 

Axel Heiberg Land, about 530 miles from 

the Pole, and establish an emergency base 

of supplies. | Subsequent flights will be 

toward the Pole and over the Polar Sea aa 
ther may permit. 


ACMILLAN must negotiate the 
“graveyard” ice of Melville Bay, 
will force his two ships through the 
vacherous growlers off Cape Sabine. 
Probably he will have to hazard his ships 
and men before he even lands. If 80, he 
accepts the hazard. He is playing a dan- 
gerous game for a great stake; he can 
afford to take chances. 

He will not drop his anchor off odorifer- 
ous Etah until well along in August. Tho 
ford there will have been blown free of 
floes by the cutting winds that race at 
breakneck speed down off the ice-cap. 
‘Smith Sound Eskimon will help him un- 
load fragile wings and fuselage, Wind- 
‘breaks, repair sheds, fuel.tanks, all must 
bbe erected. ‘There must be haste. ‘The 
‘swinging sun dips now below the northern 
hills. Perceptibly the days are shorten- 


ing. 

His radio men will be hurrying with 
their receivers. Not that news is vital, 
‘Yet news will be vital. For MacMillan 
‘and his men will be wondering in their 
hearts whether they are too late: whether 
Amundsen or Algarsson have got there 
first and shamed our Yankee effort. 
‘Well may this be the case. It is part of 
the chance MacMillan takes when he 
sails from the home port. 

‘The American effort in worth 

studying more in detail. ‘There is 

it. ‘The complexity of 

north and west 

ward piques one’s interest. And it 

is in the very complexity and mult 

farious details of the American's 

Preparations that his greatest hope 
‘of success lies. 

How elaborate these preparations 
are may be realized from the fact 
that Uncle Sam's two great dirigi- 
bles, the Los Angeles and the 
‘Shenandoah, will be held in readiness 
at Lakehurst, N. J., to speed north- 
ward in response to any call of dis- 
tress that may be radioed by the 

(Continned on page 112) 
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Our Navy’s Deadly Nest of Wasps 


The ‘‘Saratoga’’—W orld’s Mightiest Airplane Carrier 


THEN the world's greatest ir- 
plane carrier, the Saratoga, 


down the ways at Camden, Nu 


retary 
a her as 


a few weeks ago 


Wilbur cha 


signe 
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‘Sam's mighty mbther ship that our 
has portfayed here, Carrying a buzzing 
swarth of 72 fighting planes—2 bombers 


‘and 40 combat machines—she will repre 
sent, when completed, the last word in 
naval eonstruction. 

Not| only is the Saratoga the world’s 
largest carrier, but she is the longest naval 
craft afloat (her length is 888 feet) and she 
is driven by the most powerful engines 


: = 


ever put into a vessel. ‘The immense 
sweep of her vast flying-deck is broken 
only by a massive combination funnel in- 
closure, set off at the side of the hull. 
Eight electric motors driven by current 
supplied by four immense steam turbines, 
and capable of developing 180,000 horse- 
power, will drive ber through the water 


‘at a speed of 39 miles an hour, 

speedier than any battleship afloa 
only modern cruisers and destroyer 
keep pace with her. Although practically 
unarmored, her potential destructive force 
is greater than the guns of the great- 
est dreadnaught. Her sister ship, the 
Lexington, will be launched next’ fall, 


She is 
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Now You Can Talk 
Across the Atlantic 


New System Assures Two-Way Conversation 
By Edwin Ketchum 


% F, SOME day in the st half-year cr #0, you lift your telephone 

eceiver from the hook and hear the operator say, “Just a moment, 

please—London wanta you," don’t laugh and hang up the receiver in 

the belief that some one is playing a joke on you. If you do, the joke 

will be decidedly on yourself, for direct two-way telephone connection 

of the United States and the interior of England even 

ed fact, and within a few months calling up London 

‘any part of this country will be no more remarkable 
a than galling from, Chicago is now. 

iments have been in progress to bring 

about  two-way\commiercial telephone service between this and the 

‘The experiments have been succeasful, and 


her side of the\Atlantic to make transoceanic calls. 

joth radio and Wire telephony are employed. A man in Georgia, 

, desiring to call. London, would merely signal his local exchange 

ator. The operator would put through the call over land tele- 

hone lines to a radio transmitting station on the coast. ‘There 

‘connection would be made between the telephone line and the radio 

transmitter, and the message would be carried over the Atlantic 

‘ontheether. On the English coast a radio station would receive 

the message, and transmit it ver telephone lines to the pereon 
calle 

‘Since England is connected with the Continent by tele- 

phone, calls could be made to Paris or other European 

ities. The radio stations, of course, would operate both 

transmitting and receiving apparatus for transatlantic 

calls, $0 that two-way communication would be 

established as over an ordinary telephone line, 

‘Transatlantic telephone conversationshave been 

successfully carried on by this method at various 

times within the last few weeks, according toad- 

vices from England. 

‘The American Telephone & Telegraph 

Company has had telephone service of a 

sort to Great Britain for the last two 

years. That is, messages could be sent 

to England by radio then delivered 

by telephone to any part of Great 

: Britain, England, however, had no 

, apparatus for sending messages to us. 

‘Now, though, the British Post Office 

is building a high-power radio station 

‘at Rugby, which, with the Radio Cor- 

oration’s station at Rocky Point, make 

transatlantic telephone service a conven- 

jence that will be available to all of us soon. 
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Masterpieces of Cavemen Found 


The marvelous Round 
France, showing suhouet 


Daring Explorer Discovers 
Amazing Ancient Drawings 


By Arthur A. Stuart 


YING flat on a raft, a ch 
archeologist named Mandement, 
recently pulled himself through 

passageway in one ot the inky caverns of 


Niaux, and 


examples of prehistoric art ever found. 
Drawings of animals, etched in the walls 
of the cave by unknown artists of the 
Stone Age, show a primitive ski 
excited keen interest amon 
ologists of the world. 

‘The grottos of Niaux in the far south of 
‘France near the Spanish border 


A Caveman Artist's Gigantic Cavern Studio 


om of the Niaux caves in 
of bisons draw en the walls 


found himself 
Jongtunnel. Es 
ing from this 
entered a cave of 
glistening beauty. 
Walls rose to a 
height of 65 fect. 
Stalactites and sta 
Ingmites joined to 
form long slender columns, suggesting the 
name, “The Hall of Marble.” On the 
walls were the remarkable drawings. 
‘The most notable of these is one of a 


Venturing into the Unknown 


‘Here is M Mandement on the raft he used ia exploring the Niaux 
‘avon. In placen the roof came so near the water that he wae 
‘Sropated oie fat on his back os he propelled blmvelf slong 


horse. With firm, sure line the artist, 
with his crude implement of stone or bone, 
drew a reproduction, fiery and spirited, 
showing excellent mastery of proportions. 

Itis a drawing, experts declare, 


have been known for centuries 
by the neighboring peasants, 
‘but avoided with superstitious 
awe. A large lake covers part 
of the floor of the fore part of 
the grotto. Earlier investiga- 
tors had stopped their explora- 
tions when they eame against a 
barrier formed by overhanging 
walls, which prevented passage 
of a rowboat. 

Mandement, determined to 
see what was beyond, con- 
structed a raft, and on this 
managed to slip through the 
erack. It took considerable 
courage. At any moment he 


that would be a credit to an 
artist with centuries of civiliza- 
tion behind him. 

In another cave, which Man- 
dement named the ‘‘Round 
Room," are giant figures of 
isons or aurochs. ‘These are 
done in black, with red stains 
to indicate wounds inflicted in 
the hunt. ‘These, too, show 
amazing accuracy in drawing. 

‘Nature has provided in- 
disputable proof that the Niaux 
drawings were done by savages 
of the prehistoric era. Cover- 
ing the drawings is a lime de- 
posit that must have been 


‘ight slip over a precipice into 
oblivion, 
‘But, passing the barrier, he 


‘countless centuries in forming. 
‘Only time could have produced 
this stamp of authenticity. 
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New Pilotless Planes 


Amazing Terrors of 
the Air Developed 
in France—Rockets 
to Prevent Crashes 


By Ellsworth Bennett 


DVANCES in avis 
most invariably are along spec- 
tacular lines, yet it is unlikely that 

in many years have there been more 

amazing developments than in the last 
few weeks. 

‘As a single instance there in a remark- 
able invention of Captain Albert Lepinte 
of the French Army. ‘The general use of 
this, according to the inventor, would cut in 
half the number of fatal accidents in flying. 

Captain Lepinte’s device is a bomb, oF 
rocket, designed to counteract the phe- 
nomenon that aviators call “loss of 
speed,” which is responsible for ponsibly 
50 per cent of the deaths of flyers. 

Airplanes are constructed to fly nor 
mally at an angle of about nine degrees 
from the horizontal. If this angle is in- 
creased slightly for some reason, the plane 
immediately begins to sink, due to loas of 
speed and decreased “itt.” I this 
happens while the plane is high in the air, 
the aviator can return to normal position 
by operating his elevator. If the loss of 
speed occurs near the earth, however, the 
pilot cannot stabilize his plane in time to 
prevent a bad landing, or possibly a fatal 
Crash. He in obliged to land. 


CArtany: LEPINTE'’S invention is de- 
signed to permit pilots, in case of loss 
reds te Sonigtoes ol be ho 
clear obstacles, such as hillocks or depres- 
dons 2k tha poss scot fora tang, 
Si aaihecaaen waned 
fie faling trom oret ele, che device 
Peel cackusnelscace, 
and stabilize the plane. 

Galeries inst reainrias 
sides of the plane or within the fuselage, 
Sart sag dussseed hy sonetie 
Shenton "rhco ae filed wich high 
Spee waa ot seeees Gort 
Wives dau aaa ccmeay ah 
pace ee Frome” Yhe roars ween of byte 
How the amazingwafety, ~ electric spark, and the gas escapes 
bombs invented by through tubes placed at various parts of 
Ries. Albert Sapiens the plane. When the rockets are ex- 
con ala the woke of gee eteewel rer 
= Boar sesh tine or excising fee 
oot ; te aah orion to Baa pet al 
Oe of cartoons . plane to which it is applied, and this 

Bien totem tes tise tnt enti 

‘Tien, ie ron of gar as cece 


ae meee pipes beneath the plane will cause it to 
‘Smutty. ending rise slightly, the inventor claims, 

plane would ‘The principle by which the rockets 
Giearing, obnacin by operate best may be explained possibly by 
Sega ioe siping tase tn action ol tae rockets ox 
iMlustrated at the right the plane is similar to the recoil of a gun. 


Captain Lepinte's device has been 
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Fly by Radio -*.> 


Eompleted a number of 

‘evolutions, and returned to 

if place, entirely obedient to the 
directions, 

nly that, but, in response to radio 


ri el he Bay tea mete att * 
and destroyed a miniature city ‘The newest terror of serial 
that had been erected for the test. combat is the pilotless: 


‘Another aerial war weapon on which foal 
the same group of inventors is working is 


a torpedo plane, which is said to send ‘Te machine fe detent 
forth tiny airplanes filled with explosives. ectie motors. By means 
‘These little planes are to be controlled by et wires end ingen 
radio from the mother plane. ‘They can pocepe (tyme ty 
be directed to any desired spot, then Sides accurately on t= 
caused to drop and explode. Pia ‘were charge 

Brigadier-General Mitchell, of the U. Blow or brake a the es 
Army’ Air Service, recently’ asserted in ee ea 
‘effect that the cities of the world would be ier new sera ween i 
helpless under attack from the air. The thevtarpedo plane inthe 
development of aerial terrors of the kind ogg tte! 
described above tends to support his . 


‘contralled by radio in fght 


opinion, as well as the frequently ex- 
pressed prediction of military experts that 
‘the next war will be fought in the air. 
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How Radio May Run Our Trains 


Expert Reveals Amazing, Developments in “Wired Wireless”? 


lo TwAexswrrcn 
Souraneo oom Toe 


Unit Radio Set for Trains 
Hlare are three views off the combjastion 


(0 MARVELOUS have been recent page explain how radio control of rail Radio waves transmitted from the 
radio developments that it is now roads can b “4, according tower jump across to the power wires, 
entirely. possible, thro travel along them, are picked up by the 


{ locomotive antenna, as indicated by the 
ws, and used for operation of radio 
ntrolled apparatus 

ffom the transitter in the Even now a similar carrier current ays 


tem immo 

te opleate, ete 
Fabra contfol towerd without the ald ot 
revs, 


Shch war-the récent sfatement of ol tawer extends a sport antenna, tem is being employed by the Pennsyl- 
G. ¥.. Allen of the Radio Department of close to the power wires, A similar vania Railroad for communication be- 
Wptinmonee ectsf and Mimnidturing sntenns, extends slong ip top of the tween, engineers of Jong. freight sing 
Company. The illustrations on this electric locomotive. and the men in the caboose. 
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HEROES 0f SCIENCE 


The Dramatic Stories of Crusaders Who 
Endure Agonizing Suffering and Even 


Offer Their Lives to Protect Humanity 


By G. B. Seybold 
Tea or four more days and I'll 


be delivered,” 

Professor Emile Bergonie, a 
French pioneer in radium research, was 
dying. For nearly two months he 
lingered, each day adding more atrocious 
pain. Partly numbed with opiates, he 
called medical workers to him daily, gave 
them conclusions drawn from his sulfer- 
ings, and suggestions of how to go on with 
radium research. He even planned in 
minute detail an autopsy to be perform- 
ed on his body after death, 

Working for many years with X- 
raya in the treatment of cancer, the 
deadly weapon had turned upon him 
‘and burns led to his contracting 
eancer himself. 

‘Three years before his death his 


He Discovered the Hookworm Cure 


‘Doctor Maurice C. Hall, of the U. 8. Depart= 
iment of Agriculture, was looking for & care for 


it arm was amputated. He continued 
his work. ‘Then three fingers of his left 
hand were removed. 

‘Behind him lay a record of distin 
For two inventions alone he could claim 
the gratitude of humanity—an electric 
vibrator used in the treatment of shell- 
shocked patients and a magnet for with- 
drawing bullets and fragments of steel 
from woun 

But the eradication of cancer, he felt, 
was his life work, and only death should 
stop him. Racked with pain, he fought 
for three long years. As he lay on his 


Y 


X-Ray Takes Both His Arms 
Doctor Charies Vaillant, of La Ribeisitee 
Hospital Pari, had both arma amputated be: 
ene of infection through Xray fetearch, 
His heroin was secently ecognised publicly 
‘when France conferred aa him the Cravat of 
‘he Legion of Honor. and Part the Gold Medal, 
otk rare decorations and he ‘United States 
by its ambevendor, Myron T. Herrick. award 
‘dium the Carnegie Gold Medal for Heriam 


deathbed, France pinned upon him the 
Grand Cross of the Legion of Honor. He 
died, known and acclaimed as one of her 
greatest heroes. 

Another brave and famous Frenchman, 
Dr. Charles Vaillant, of La Réboisiére 
Hospital, Paris, recently was the center 
‘of poignant ceremony at the Hotel de 
Ville. “France conferred on him the 
Cravat of the Legion of Honor; Paris, his 
own city, the Gold Medal, both extremely 
rare honors, and Ambassador Herrick, for 
the United States, presented the Carnegie 
Medal for Heroism. With both arms 
gone, sacrificed in X-ray research, this 
very real hero stood erect and undaunted 
by misfortune before the assembly that 
hhad gathered to do him honor. 


AT, JOHNS HOPKINS Hospital in 
Baltimore the other day Dr. Fred- 
erick Henry Baetjer underwent his 
seventy-frst operation. The ordeal left 
him with only two fingers on his hands. 
One by one, the other eight had gone as a 
result of ulcers developed from X-ray 
burns. He lost an eye from the same 
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“T'll Die with My Boots On 
‘That a what Dr. Frederick Henry Baetjer, of 
Jatos Hopkins Howptal, Baltimore, Ma sid 
ater his seventy-frst operation, which eft 
ihm with bot oe eye, and only” oe. thumb, 
feed ne finger on his hands. The rest he 
ihte secriced in experiments with ‘Serays 


cause. After the operation, the brave 
man said: “I suppose my researches, 
will eventually Kill me, but I'll 
die with my boots on.” 

‘The hope that has come to thous 
sands suffering from cancer through 
results of experiments with radium hus 
meant the sacrifice of nearly 150 scie 
tists; more than a score in the present 
century. Behind practically every. im- 
portant medical discovery there is a list of 
erusaders who risked all, even their lives, 
to establish its truth. 

Doctor Maurice C. Hall, of the U. 8, 
Department of Agriculture, was trying to 
find a remedy for hookworm disease, 
‘Working with animals, he found after long 
‘experiment that carbon tetrachloride, a 
‘substance chemically similar to chloro- 
form and used commonly as a remover of 
spots and stains from clothing, removed 
all traces of hookworm in dogs.” He tried 
it om rabbits, but the rabbits died. 

What effect would it have on human 
beings? The only way to find out was 
through experiment. He measured out 
three eubie centimeters of the chemical 
that might mean instant death, He 
swallowed it. ‘Through his heroism 
Doctor Hall discovered a remedy for a 
disease that had been the scourge of the 
East for centuries. 


ONE pf the most thrilling examples of 
scientific heroism ever shown was 
that of a band of men who risked their 
lives to conquer yellow fever. This 
terrible disease used to ravage America 
year after year, taking thousands of 
Victims. In a single epidemic Phila- 
delphia lost one-tenth of its entire 
population. At the close of the Spanish 
War, while American troops were still 
garrisoned at Havana, the dreaded plague 
appeared there. 

The United States Government ap- 
pointed a Yellow Fever Commission, 
formed of Doctors Walter Reed, James 
Carroll, Jesse Lazear, and a Cuban mem- 


Dr, Aristide Agramante. The great 
Rchieverent of this commission ~un- 
paralleled in the history of medicine—was 
proving that yellow fever was propagated 
By the mongulto. 

‘Doctors Lazear and Carrol deliberately 
permitted themselves to be bitten by 
Froaqultoes that 12 days before had Aled 
themselves with the blood of yelow-fever 
patients, Doctor Carroll was stricken at 
once. For days he lay in violent deli- 
rium. Doctor Lazear treated him and he 
finaly recovered. 


OCTOR LAZEAR was not affected, 

but some time later, while working in 
a yollow-fever ward, he was bitten again 
bys mosquito, He saw it light upon 
him, and convinced that it was 
a carrier of the fever, permitted 
ittobite. This time he acquired 
the disease in its most terrible 
form, Before he died he handed 
hr notes over to Doctor Carroll 
with instructions for earry- 
ing on the work. 

"To test the apread of the 
disease, « completely mos- 
quito-proof building was 
divided into two compart- 
mente by a wire acreen, 
Infected mosquitoes were 
put on one side, John 


J. Moran, a private, volun- 
toored to enter the side 
containing mosquito 
He was bitten and came 
down with the disease. 
‘Two susceptible men on 
the 


the other side of 
ficreen remained in 
house 13 nights, almost 
‘within arm's reach of the 
tick man, without con- 
tracting the disease. 


GAIN, Robert P, 
‘Cooke and two mon 
from the Medical Corps 
slept 20 nights in stifing 
heat, surrounded by cloth- 
ing and bedding of men 
who had died of yellow 
foyer, None got a symp- 
tom of the disease. After- 
ward, to prove that they 
‘were not immune, they ex- 
posed themselves to mos- 
ites and were in- 


proved that the mosquito alone was the 
cause of yellow fever! Yellow fever as a 
nation-wide plague was conquered! 
Hidden in reports of State Boards of 
Health, may be found many chapters of 
heroism. One of these, that of the 
‘Montana board for last year, records the 
death of four men who were investigating 
Rocky Mountain spotted fever. This 
fever was widely spread over nine states, 
‘with mortality in some places as high an 
15 per cent. Doctor Howard Taylor 
Ricketts believed that the fever was con- 
veyed by the bite of tick from an in- 
fected animal. Dr. T. B. McClintock, 
Dr. Arthur McCray, W. E. Gettinger, 
and Henry Cowan ‘all contracted the 
isease while working with it and died. 
‘Doctor Ricketts’ theory was proved. 
He, fortunately, escaped with his health 
unimpaired. Next he began investigat- 
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ing typhus fever. This disease is preva- 
lent under unsanitary conditions. ‘There 
‘were but few cases in the United States, 
80 Ricketts and a colleague went to the 
City of Mexico and worked with fever 
vietims. There they established that 


typhus is communicated by the 
body louse. For this informa- 
tion, which meant the saving of 
thousands of lives, Ricketts gave 
his own life 

Tn Yerkes Observatory in Wis- 
cconsin, a sacrifice has been made 
al which few know. There, the 
director, the distinguished Prof. Edwin 
Brant Frost, has literally given his eye- 
sight to the stars. For many years his 
eyes have been ailing from delicate work 
‘With telescopes and microscopes. But he 
would not give up his work. One night 
the retina of the left eye was torn loose 
and the most skilled oculists in the world 
have given up hope of ever restoring sight 
toit. "A cataract grew over the other eye 
until it covered it almost completely. 


A CRATE arrived in Washington, D.C 
one day last year, filled with danger. 
It contained a live rabbit afflicted with 
tularemia, a disease that human beings 
contract from handling rabbits infected 
with it. In the Western states this 
disease menaced both hunters and those 
who bought dressed rabbits in markets. 
‘The organism causes a disease the 
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symptoms of which in human beings are 
similar to that of typhoid fever. 

‘The Government Public Health Service 
undertook to find out more about the 
disease in order to protect the public 
against it. The doctor who began the 

investigation soon contracted the 
disease and was replaced by an- 
other. Five times this was repeat 
ed. The startling rapidity with 
Which the experiments claimed 
vietims, instead of discouraging 
thosein the research, inspired thelr 
zeal and the work still goes on. 


“THE World War added scores 
‘of names to the long list of 
lives sacrificed to science in the 
Present century. One ot these 
was Col. E. F. Harrison, who 
risked death by poisoning time 
after time to learn how the Allied. 
troops might be equipped to with- 
stand the German gases, Even- 
‘tually his lungs became so ime 
pregnated with poison that when 
influenza seized him, he had no 
resistance und died. 

Shortly before the Armistice, a 
new explosive, tetranitroline, more 
deadly than TN'T, was being de- 
veloped for the army in a govern- 
ment chemical laboratory in New 
Jersey. ‘The workmen manufac 
turing it were overcome with a 
mysterious malady. Physicians 
declared that poison in the gas 
passing through the akin destroyed. 
the red corpuscles in the blood. 
Protection with gloves and cloth- 
‘ing was useless, 

Four chemists volunteered to 
make a series of tests, ‘The first 
collapsed after working four days, He 
was a decided blond. ‘The second, who 
was slightly darker, lasted seven days. 
‘The third, a pronounced brunette, man- 
aged to stay 12 days before keeling over. 
‘The fourth, a swarthy Oriental, worked 
two weeks, suffering much less from the 
chemicals, 

‘They had proved by risking their liven 
that the gaa could be made safely by those 
with heavily pigmented skin. Two weeks 
later the plant was manned by colored 
workers, 


‘TWO of the reat heroes of the war 
died, not onthe battlefield, but In 
so-called hospitals in Serbia. The epi- 
demic of typhus that occurred in Serbia 
in 1915 was one of the most severe the 
‘modern world has known. 

Doctor F. Donnelly, of the American 
Red Cros, was at the head of a hospital 
at Ghevgheli.. ‘This was an old tobacco 
factory in a barren, uncultivated country, 
into which 1400 persons were crowded. 
‘The water was infected, what clothes the 
patients had were swarming with vermin, 
the dead lay unburied. Working day and 
night under these appalling conditions, 
Doctor Donnelly’s health finally gave 
way and he died. Doctor Ernest P. 
Magruder, in another hospital, worn out 
by overwork, also succumbed. Three 
other physicians gave their lives in Serbia, 

‘The list still grows. In hundreds of 
laboratories und hospitals men are work 
ing today to prove facts about disease, 
facts that eventually will mean larger pro- 
teetion for you and me. 
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Plans Auto Bridge around New York 


A Noted Architect’s Vast Scheme for Trafic Relief 


PROPOSED THIRTY MILE 
AUTOMOBILE ROADWAY 
‘ALONG THE SHORE LINE 
‘Of MANHATTAN 1. 


automobile roadway would circle Man- proposed system of approach ramps lead-" 
‘ hattan, ‘providing access from the sub- ing from the streets to the elevated 
This map shows hdw the proposed urbs to any point in the city. The roadway is shown in the upper inset, 


CIENCE has invaded the 
‘whaling industry, just as it 
has invaded every other in- 


dustry that endures from the past, 
fand ite magic hand has brought to 
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Hunting Whales with 


How Bustling Little Tugs Have 
Brought Riches to 1925 Whalers 


modern whaling —short 
voyages, two or three days 
at the most, by swift steam= 
boats that 'go scarcely out 
of sight of land, Once we 
‘were settled on our southern 
course, Barney Cappelin, a 
boy of 17, mounted the 
crow’s-nest, Gus Thelin, the 
gunner, removed the ‘tare 
paulin from the device I had 
noticed at the bow, and the 
skipper rang for half-speed 
ahead. 

An hour only from shore, 
and we were hunting whales 
already! 


HELIN revealed a short 
gun of about. three- 
inch ealiber, not unlike 
trench mortar, except that 
its “elevation’” was down 
rather than up. It was 
mounted on a turntable 
standard, so that it could be 
‘swung in any direction, and 
raised or lowered with one 
hand. Out of the muzzle 
projected the head of « huge 
steel harpoon, with barbs 16 
inches long. ‘There was & 
cap in the head, and in this 
‘Thelin placed a charge of 
high explosive. 
‘Meanwhile ‘one of the 


this thrilling and romantic calling 
greater size and prosperity than 
ever before, 

T have just returned from a 
voyage aboard a modern whaler— 
the latest of her type. A new kind 
of romance—the romance of in- 
vventive skill, I found—bas replaced totally. 
the haphazard, dangerous, and dramatic 
methods of the hardy Yankee seamen 
‘who used to sail from New Bedford, Mass., 
in their sailing ships to roam the seven 
seas—sometimes for years—in quest of 
Precious whalebone and oil. 

‘When I went down to the water at Oak~ 
lund, Calif., to board the Traveler, my 
whaler, I saw three small steamers—con- 
verted’ ocean tugs. Their decks were 
clean; there was no smell of whale oil in 
tthe air, no patched sails, no ‘cutting up” 
platforms alongside; only a heavy derrick 
‘mast forward, with a long boom, and aloft 
@ lashed barrel—the crow's-nest—vir- 
tually the only heirloom the ancient in- 
dustry of whaling has handed down to its 
modern successor. 

At the bow a tarpaulin-covered object 
that resembled a threeinch gun gave a 
rather warlike appearance to the Traveler. 
‘And when I reached her deck I saw that 
‘her sister ships, the Hawk and the 
Hercules, were similarly equipped. 

Fuss and ceremony have no place on 
these modern whalers. A few moments 


after I reached the Traveler's deck, Cap- 
in Swanson, looking little like the tradi- 
tional skipper of a whaler, appeared at the 
hhuge wheel. ‘There were a few curt 
orders; hawsers were cast off, and the 
three vessels moved down the estuary 
into San Francisco Bay. 


AJFTER passing through the Golden 
Gate, we held our course straight 
‘westward until, after an hour's running, 
the Farallon Islands, those weird western 
outposts of America, lifted clear from the 
sea eight or 10 miles ahead. Captain 
Swanson spun the wheel slowly aport, and 
we turned southward. ‘The Hercules, 
which had been riding on our starboard 
eam, continued out to sea. Halfway 
back toward the shore the Hawk was 
merely a smudge on the horizon. When 
the Hercules had proceeded seven or eight 
miles farther, she, too, would turn south. 
Thus, the three vessels of the whaling 
fleet, evenly separated from one another, 
would be patrolling a path 25 miles wide 
down the coast. 

‘And there is the general scheme of 


crew of 12 hooked the 90- 
foot chain “leader” that 
‘hung from the head of the 
harpoon to an “eye” at the 
‘end of a two-inch cable that 
ran to an automatic winch 
below-decks. Another sailor 
tried the pressure in an air hose that was 
connected with the hollow shaft of a hand 


harpoon. The use of this strange device 
I shall explain presently. 
For perhaps an hour we cruised 


leisurely along. Captain Swanson was 
drawing for me a vivid picture of the 
difference between the old and the new 
whaling, when— 

“Whale ho-o-o!” came a cry like the 
seream of a gull in the sky. 

It was young Cappelin in his crow's 
nest. Of course, I rushed to the rail and 
‘eagerly scanned the horizon. My excite- 
ment, however, was shared by no one else 
on board, 

The skipper gave not so much as a 
lance aloft. 

way?” he called back to the 


“Dead ahead for one; hard aport for 
two,” replied the- latter, meaning one 
whale lay directly in our course, another 
to our left. 

‘The captain sent another man aloft 
‘with instructions to watch the whale 
at the left—the smaller of the two, the 
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Gun-Driven Harpoons 


By 
H. H. Dunn 


lookout had reported. ‘Then he signaled 
for more speed. 

Now, a whale's maximum speed is 
about 15 knots. Whaling boats like the 
Traveler are capable of sustained speed of 
17 oF 18 knots an hour, s 
always can overtake the 
the latter ean be kept in sight. Whales, 
though, dive much more swiftly and 
expertly than the best submarine, and 
this makes it necessary for the vessel to 
approach its quarry with utmost caution. 


N FIFTEEN minutes the whale was 

visible from the deck—a huge hump- 
back, floating on the surface as if asleep. 
‘The captain signaled for half speed; then, 
as we approached, quarter speed. "I was 
trembling oddly ‘as we erept, far too 
slowly, itseemed to me, toward that great 
floating mass. ‘The crew, too, seemed 
now to feel the excitement of the chase. 
Without commands they were moving to 
their stations, each man tense and eager 

‘Now the whale was 300 yards away— 
200—only 100 now-—then 75. Almost 
imperceptibly Captain Swanson “swung 
his wheel, bringing the bow dead on the 
whale, and—boom. ‘Thelin, the gunner, 
had pressed the trigger 

‘An infinitesimal fraction of a, second 
later there was a soft thud as the harpoon 
wont home. ‘The whale threw its flukes 
Into the air, ‘Then came another dull 
booming sound as the explosive charge in 
the harpoon went off. The whale's huge 
tail dropped to the sea with a tre- 
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Ready for Action 
“The mandern whaler’ harpoon weighs 
150 pounds and te abot out of «three: 
{ach’gum in the bow of the boat. Tse 
head ‘containn m charge of high 8 
Bloive. which goes ff in the wha’ 
body and fills The harpoon is t= 
{ached by cable to m power winch by 
‘which the whale f drawn up to the 


mendous splash; the great mammal 
turned halfway over, rolled back again 
then lay quivering, dying, on the gray: 
ren water. 

Somebody shouted a command. ‘There 
came the sound of moving machinery 
from below-decks as the winch began to 
turn, and the eable that had followed the 
harpoon acroas the water was drawn taut, 


‘Out of the Mouth of a Whale 

More than 10,000 household brooms and 
‘ashe are made feom the mouth of a single 
whale.” This picture ehows. the “fnners™ 
Spllt to a workble wise and bundled for cory 
Hauling by the workers at the broom Tectery 
and the whale—60 feet long, and 60 tons, 
about, in weight—was hauled slowly to 
the starboard side of the Traveler. 

‘There the carcass was lashed, and a 
man with a hand harpoon leaped on the 
dead monster and drove the weapon into 
its belly. 

“Give him the gas!” he shouted, and 
there was a hiss as the sailor at the ai 
pump obeyed, 


AEMOST immediately the huge body 
‘swelled up like a great, grotesque 
balloon. ‘To me that was one of the most 
amazing features of the modern, scientific 
method of whaling—that the carcasses of 
whales, instead of being cut up on the 
spot, as in the picturesque old days of the 
sailing ships, are inflated and left floating 
to be picked up later, while the whaler 

steams forth in the search of more game. 
‘When the proper degree of inflation had 
been attained, the harpoon was with- 
20-foot pole with a red flag 


drawn and a 3 

‘at the top driven into the body. ‘Then the 

whale was cut loose, and the Trareler 

swung about and off for the second whale, 
‘Continued on pate 116) 


Could You § 
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tay Awake Five Days? 


“Tt’s a Nightmare,’ Says Experimenter Who Did It—His 
New Discoveries about Insomnia and How to Avoid It 


By Hyatt Gibson 


HAT is prob- 
ably a world’s 
record for con- 


tinued wakefulness was 
‘established recently by 
two experimenters of 
the University of Chi- 
cago who remained 
awake for five days and 
four nights—115 hours 
in order to study the 
nek of 
fleep on the human 
body. 

‘This unique and gru- 
ling experiment £1 in- 
somnia was undertaken 
voluntarily by Dr. Na~ 
thaniel Kleitman’ and 
Dr.N.P. Fisher. They 
went through their try 
i experience at differ- 
cent, times, observing 
each other in turn. 
‘Two assistants attend- 
ed the subjects of the 
teat to keep them 
awake. 


against a wall or post. 

“About this time 
I was suffering in- 
tensely from an acute 
burning sensation in 
the eyes. My appe- 
tite was voracious, for 
the energy I was ex- 
pending in keeping my- 
self awake I could sup- 
ply only through food, 


“WAS. extremely 
sluggish on the 
fifth and last day. Thad 
Jost all interest in every- 
thing—exaevt sleep. I 
hhad to force myself to 
perform even the slight- 
est_ movement, and I 
hhad to keep moving all 
the time or fall asleep 
fon my feet, ‘The ex- 
periment was becoming 
a nightmare, 

“At 10 P.M. Twas 
permitted to sit on my 
bed, unattended, and 
immediately I dropped 


‘The story of his un- 
usual experience as told 
by Doctor Fisher sup- 
plies « thrilling recital 

“The first day, was, 
ot course, easy," he 
told me. “I did’ my laboratory work: as 
tunual, and I also spent most of the first 

‘work. Any one ean stay awake 
single ‘night, and most persons 
probably have done's0. 

"On the second day I was only slightly 
tired. I worked about as usual, except 
for n light feeling of weariness. ‘Staying 
awake on the second night, though, was 
‘most difficult, especially between two and 
four in the morning, when all was still. 
After dawn, and on the following day, 
when there’ was something to hold my 
interest, the task was easier. On the 
second ‘night, however, great mental 
fort was required to keep awake, and 
‘my attendant had to shake me repeatedly, 


“CONTINUAL effort was necessary to 
‘keep awake on the third night. If 
‘my attendant had left me for even a 
minute, I am sure I should have dropped 
asleep. And, though I knew his presence 
was necessary, it irritated me greatly. 
wanted to strike the attendant when he 
shook me, and only his prolonged and 
heated protestations prevented me from 
thrashing him for doing what I had 
asked him to! Such are the vagaries of a 
mind depressed and wearied by lack of 


sleep. 
“T had quite lost interest in my 
Inboratory work. Writing, which had 
‘become very difficult after the second 
day, was now practically an impossibility. 
{The fourth night found me terribly 


depressed. I did not want to work at all. 
All T wanted to do was sleep. To make 
the task of staying awake a little easier 
for me, my attendants took me to a 
cabaret in hope that the excitement and 
change of scene might stir me up. Riding 
there, constant prodding by my escorts 
was required to keep the motion of our 
eab from putting me to sleep. 

“At the eabaret I was interested as long 
tas there was entertainment and dancing, 
bbut I was ao tired that I could have gone 
tosleep standing up. In fact, Tam sure I 
would have done so had I been able to 
evade my escorts and brace myself 


over to the mattress, 
sound asleep. So I re- 
mained, almost ns life- 
Jess as a atone, for 10 
hours. ‘Then I awoke, 
‘arose, dressed myself; 
and went about my. 
work as usual, I was not so active as T 
should have been, still I was able to work 
and to accomplish something. Within 
two days I was quite normal again, 
seemingly none the worse for my ex- 
perience. 


BOTH of the experimenters were tented 
periodically while they remained 
awake and after they had begun to make 
up their lost sleep. Blood pressure, 
respiration, the reflexes and temperature 
‘were some of the things tested, and the 
results of these observations have been 
summarized by Doctor Kleitman about 
as follows: 

Sleep comes as a result of complete 
muscular relaxation. You can help bring 
onleep by relaxing the muscles; you can 
‘ward it off by muscular contraction, But, 
after you reach your limit of fatigue, your 
muscles will relax automatically, and 
sleep will come whether you wish it or not 

Nervous fatigue produces muscular 
contractions that prevent sleep. Com- 
plete, “‘thoughtless” relaxation, then, is 
the goal to be sought by those who suffer 
from nervous insomnia. 

‘The respiration, rate of heartbeat, and 
blood pressure show a progressive de- 
crease during prolonged wakefulness, but 
very few chemical changes take place in 
the blood. 

Continued wakefulness probably would 
cause the body temperature to remain 
constant and might result in death. 
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World’s Greatest Map 


Mapping the Heights 
ire i o0e of Uncle Sam's 
Imap-malers surveying from @ 
forky knoll 11,000 fet up in 
the Serra Nevadn: Mountain 


HE recent passage of 
bill" by” Congress 
nables the govern: 
‘ment to carry to completion 
‘the largest and most com- 
prehensive map of the 
United States great 
‘mother map that will repre- 
sent, when completed, 20 
years from now, an accurate 
Yopographieal "survey of 
every square inch of the 
‘vast territory that com- 
prises the United States 

This great map—the larg- 
‘est in the world—will not be 
in one piece, but will be 
composed of 6000 sections 
which, if placed together in 
‘one big pattern, would 
cover more than an acre of 
ground. So complete in 
detail will it be that anybody, living in 
any section of the country, will be able to 
find on the proper sheet the exact location 
of his house. 

Delicate contour lines will draw the pie 
ture of the country’s hille and. valleys, 
plains and mountain ranges, canyons and 
‘waterways, including, even, its man-built 
Tandmarks, Using the map for reference, 
‘the route of a proposed project may be 
laid out without the engineer being on the 
ground. "The only surveying necessary 
till bo the actual job om hand. 

‘What a treasure chart for the engineer 
who, seeking lines and levela for proposed 
penetration in unmapped areas, now 
Tut spend valuable time and often great 
tums of money for intricate surveying! 

‘Work began on the survey for the map 
in 1879 and has progressed slowiy, held 
‘back by lack of appropriations. Now, 
however, Congrest has’ authorized. the 
completion of the work and an appropria- 
tion of $950,000 for the survey in the first 


"The total expenditure, with state co- 
operation, is placed at $49,200,000. 
‘Modern science in many ways aids in 
completing the map. Aerial photography 
plays an important part. The plane, 
‘carrying a photographer equipped with a 


panoramic camera, flies at 
‘an elevation of about 12,000 
feet and the pictures are 
taken often enough so that 
they overlap. While the 
developing und photo-titho- 
graphing are in. progress, 
control men make a few 
definite locations of known 
points, which are marked 
accurately on tracing linen 
and the work of fitting 
the aerial photographs be- 


in sharp contrast with the 
earlier days of the survey, when transpor- 
tation and virgin country complicated the 
field workers’ program of activity. Hostile 
Indians, too, were a cause for concern and 
vory often surveying parties were escorted 
by detachments of United States soldiers 
‘as protection against possible attack. 

‘The survey is a history in itself. Every 
line on the map will reveal much of 
romance and adventure for those who 
have had part in its making. 

For example, a group of tiny lines define 
thecontour of Mt. McKinley. Yet to obtain 
‘them, a company of men have struggled up 
the white heights in Alaska, laboriously 


to Show Your Home 


Fast Survey of U.S. 
Is a 70-Year Task 


By Floyd Montgomery 


‘At Work under a Scorching Sun 


Under the tropical sun of the southern plains, the engiacer 
‘carries an umbrella to shade hie work sheet while fhe ape the 
naarks ‘inible from ha portable surveying” elevation 


packing surveyor's equipment up precipi- 
tous ascents,and have pitted their strength, 
and wit against the forces of nature, 

‘Again, there is designated on the map a 
minute area labeled “Mojave.” Under a 
burning sun, surrounded by scorched 
desert land, another company has spent 
‘many hours sighting and marking in order 
that this area on the map might be in 
scribed truthfully. 

It is a tremendous undertaking. Yet 
when the last square inch of our vast 
country has been surveyed, there will 
have been completed a treasure chart of 
priceless value. 


‘She Made Picnics Comfortable 

[At plenics Miss PC. Sayre, of Chicago, grew tired of having 

rich sensors, Uhred. ond 

The’ crested this inexpensive 

‘ray with builtin plates sod saucers that won't slip. Mow 
Taanufactoring the traye im both ber 


Gindwiches lip. off her tapi 80 
‘her household implements 


By Fritz Blocki 


|AST on a desert island a woman 

‘would be as good as lost. Women 

are clever in many ways, but inven- 

tion—it just isn’t their line.” ‘That, at 
Teast, has been the general opinion. 

But now strong hints are reaching us 
that “Mra, Robinson Crusoe” perhaps 
‘would have got along just as well on that 
{sland as Robinson himself. 

‘The first illuminating suggestion came 
from a recent atudy of the records of the 
United States Patent Office. ‘The result 
‘was astonishing. Every important sphere 
of industry, commerce, and the sciences 
‘was found to be represented in the thou- 
sands by inventions of women. Besides 
dish-drainers, clothes-sprinklers, and arti- 
‘cles of adornment that one readily might 
‘associate with feminine efforts, there were 
engines, boilers, electrical ' apparatus, 
mining’ equipment, automobile parts, 
furnaces, marine compasses, in fact, there 
‘was hardly anything too mechanical or 
technical to be included. 

"Then, a few weeks ago, women had a 
‘World's Fair at Chicago at which women 
inventors had a special exhibit. Here 
was a second telling demonstration. 
From homes and laboratories in all parts 
of the country women came, bringing de- 
‘vices of their own that showed them 
expert in mechanics and invention. 


M087 of the inventions, it was dis- 
‘covered, came about exactly as 
‘men’s inventions—through recognition of 
a human need and a deliberate attempt to 
fulfill it. 

‘There is Mrs. Virginia W. Collier, for 
‘example, who lives at Bloomfield Hills, 
Pontixe, Mich. One of her hobbies is 
swimming. Since she lives within motor- 
ing distance of more than 500 different 
Inkes, indulgence in this sport was 
feary.’ But she found there was no suit- 
able place for her and other swimming 
enthusiasts to prepare for the water. 
She needed a portable bath-house, 
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Don’t Make Fun of 


and.so she invented on 


First she made draw- 
ings. Then she pro- 
cured sticks, canvas, 
tape, and the’ necessary 
tools. After many days 
of toil, she produced a 
model ‘of what she de- 
sired—a_ tentlike port- 
able canvas bathing shel- 
ter. 

‘The device weighs only 
15 pounds, is of one- 
piece construction, and 
can be erected in 10 
minutes or less. When 
closed, it is about the 
size of a folding cot 
When set up, it forms a 
room three feet square 
with roof and floor. 

Mrs. Ida 8. Osgood, of Chicago, is 63, 
and has five grown children. Not long 
ago she caught her hand in the power 
wringer on her washing machine and was 
severely injured before the power could be 
‘turned off, 

With her hand still in a sling she set 
about inventing a device to prevent such 
accidents. For weeks she wrestled with a 
collection of curtain poles, rags, screws, 
canvas, a wringer, and a box of tools. In 
its final form, her safety device consists of 
two idle rollers on a steel frame that 
clamps over the top of the wringer. These 
rollers carry an endless canvas belt that 
conveys the wet 
clothes to and 


et mer 


device will keep 


They May Be Worth a Fortune—Women 
Pans— Astonishing Stories 


the hands at least six inches out of danger. 
‘Madame Barnette,” in private life 
Mrs, Henry Page Guyton, is a designer of 
women’s clothing in Chicago, She was 
troubled because in her home there 
‘seemed to be no convenient place where 
‘she could keep her shoes out of the way 
and in good condition, The need of a 
wardrobe for her shoes suggested the 
name “shoe-robe.” So she got hammer, 
nails, and lumber and started to make one. 
Eventually she fashioned a neut little 
cabinet the height of a chair, containing 
two deep and roomy drawers capable of 
containing eight pairs of shoes each, It 
is 18 inches high, 18 inches wide, and 25 
inches. long. 


ISS P. C. SAYRE, who lives in 
Chicago, likes to go on pienies, but 
grew tired of having her sandwiches slip 
‘off her lap while she tried to keep tho 
pickles from rolling into the grass, She 
decided there was need for an inexpensive 
tray that would serve as a table on a 
lap. So she bought a stack of 

plates, sauce dishes, cardboard, 
paste, needles, thread, and scissors and 
produced a cardboard tray with a built-in 
plate for the main part of the meal and 
‘two built-in plates for salad and a cup. 
‘Now she is manufacturing the tray of 
both fiber and metal. ‘The fiber models 
are for bjenics and buffet lunches. Metal 
models are designed for schools, hospitals, 
and similar institutions, where they will 
save the washing and breakage of indi 


‘s husband is a manu 
radiator cabinets, 
‘while Mrs. Day is a pooteas ax well as a 
wife and housekeeper. Business frequently 
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Your Wife’s Ideas 


Have Invented Steam Engines and Pie 
of Feminine Ingenuity 


kept Mr. Day at the office until well 
after dinner-time. On these occasions 
Mrs. Day used to put his food in a 
covered plate and set it on a radiator, for 
she found this kept the food warm for 
several hours, 

Appreciating that this scheme had com- 
‘mercial possibilities, Mrs. Day set to 
work to improve upon her idea. One 
of her husband’s machinists con- 
structed for her a special steel 

\dintor cabinet of her own design 
with a cupboard containing several 
‘shelves at each end. Some evenings 
Inter she surprised Mr. Day with a 
new piece of furniture, a “radiator 
;pboard” in which an entire dinner 
rvice or meals for several people 
could be kept warm for half a day, if 
desired, without extra expense. 
Neighbors who saw the device requested 
duplicates. Now Mr. Day is regularly 
manufacturing Mrs, Day’s radiator cup- 
board and Mra. Day is a poet again. 


a ranch that 

is 19 miles from the ‘nearest railroad 
station, lives Mrs. 0. L. McCracken and 
her family. Yet, isolated as she is, Mrs. 
McCracken not’ only made a unique 
contact with the world, but caused fame 
and fortune to seek her at her cabin door. 

She noticed that the swollen streams, 
and heavy spring rains exposed” amd 
‘washed out gnarled roots from the eéfton- 


[XDENTON, Morr. 


‘wood trees that grew near by. Some of 
these weather-beaten roots took queer 
shapes. Some resembled animals, others 
little old men. She picked up some of the 
‘oddest of them, and by tedious hand work 
with erude tools made dolls of them. 
The first storekeeper to whom she 
showed her dolls bought all of them. 
fan to be known for hé dolls, 
andl before long orders started $6 sbek her 
out. With the proteeds frm her work 
ghe has sent her little girl/through high 
‘school. 


FOR five years Mra. Myrtle Stevens 
Bennet, of Chicago, furnished the chief! 
financial backing for a Chieago company 
making steel barrels and containers. 
‘Then she suddenly found the concern on 
the verge of bankruptey. To prevent 
this she took over the busi- 
J ness herself, though know- 
ing nothing about its de- 

tails. 

‘That was 15 years ago. 
‘Today she is still the active 
hhead of her company. 

‘Miss Héléne Pachal, of 
Winnipeg, Can., is the only 
woman ceramic engineer in 
the world. She is a little 
\ Sp of a woman, weighing 

about 100 pounds, still in 
her thirties, with a pleasant 
‘countenance, sparkling eyes, 
and an unlimited store of 
energy. Several years ago 
she was a painter of china, 
which she sold to jewelers in 
New York. When the 
World War broke out, she 
lost most of her money in a 
European shipment that be- 
came stranded in Belgium. 

Disheartened and finan- 
cially embarrassed, she sold 
‘out her remaining stock and 
with the proceeds took a 
course in ceramic engineer- 
ing. Then for nine years 


angaged in one of the strangest hunts 
‘that ever took place. She was looking for 
clay. She prospected at thousands of 
places in the United States and Canada, 
only to be disappointed thousands of 
times, 

‘One summer, near Assinabola, Sask, 
she foupd the clay she sought—the only 
‘dlay igy America that naturally burns an 
ivoryfeolor. She kept her discovery a 
secét, and botight the land on which the 
lay hill stood on time"paymenta over a 
period of several years. When her title 
was practically clear, she mined 12 tons— 
24,000 poultdeofselay"Alone by hand. 

‘Miss Pachal intends to put up her own 
china factory in the not too distant 
future. 


FFOR 8 few women, invention is a full 
time business. Miss Beulah Louise 
Henry is one of them. Six years ago she 
left her home in Memphis, Tenn., and went 
to New York to interest manufacturers in 
hher idea of a “‘snap-on umbrella.” ‘This 
was a frame and handle to which different 
covers could be attached. Since then she 
hhas turned out inventions at the rate of a 
dozen a year. She has patented 33 of 
them. 

‘One remarkable characteristic of most 
women inventors is that they are not 
particular about tools. Almost anything 
‘will do, which demonstrates their inven- 
tiveness all the more effectively. Look, 
for example, at the equipment of Harriette 
Ensley Hodgson, another woman with a 
long string of inventions to her credit. 

‘workshop is her home in New York 
City. A list of her tools consists of the 
following: Wire, hammer, flatiron, clippers, 
punchers, glass cutter, nails, screws, hooks, 
aleohol, lamp, sealing-wax, wood, card- 
board, paper boxes, stickers, glue, cords, 
dyes, ‘canvas, rings, felt, and tape mea- 
sure.“ 

“Tf you want to make something badly 

‘ins one woman inventor, 
you have only a 


Above: The 


 QUEEZING a snake to make it angry 
is & tusk that very few of us would 
choose for a pastime. In the photo 
graphs above, Charles Snyder, a sns 
expert of New York City, is demonstrat 
{ng how he handles @ huge rattlesnake to 
induce it to discharge its venom into a 
‘elas container, 
‘The polwon is used for experimental 
purposes and in the manufacture of a 


dee, Center 
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fare exported annu- 
ally {rom zoological gardens in the United 
States to South America for the latter 
purpose, 

‘The snake is teased until it is angered, 
when it strikes out, and its head is 
directed to a silk cloth stretched tightly 
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Robbing an Angry Rattler 
of Deadly Venom 


Snake Poison Used for Serum 


foueed we Cook male wl 
"venom every two day 


wer the top of a glans, Its 
jangs penetrate the cloth 
and the venom is deposited in the 
glass, A snake six feet long will deposit, 
six or eight drops. Its glands will 
secrete this quantity in about two days, 
Considerable nkill is required to handle the 
big rattlers so that there will be no chance 
of being struck by the poisonous fangs. 


White Men Outlive 32 Camels in Wild Ride across Sahara 


HIE hundreds of tales writ- 
‘ten about the Sahara Des- 
cert tell only of its edges. 

‘The interior of that great waste, 

with “ite roving robber tribes, 

strange villages, and queer beasts 
ream little’ Known ns desolate 
polar regions. 

For this reason Captain Angus 
Buchanan, British explorer, who 
hhas recently arrived in America, 
brings stovies of absorbing inte 
rest, He and a camera man were 
tthe frat white men ever to cross 
the Sahara on camels. Starting 
from Nigeria with 16 natives and 
32 camels, they trekked north- 
‘ward 8500'males to Nigeria. ‘The 
arduous journey took 16 months. 

‘Only two of the natives who 
set out, remained at the end of the 
journey. The rest dropped from 
aickness or ran away in fear of 
bandit raids, ‘The camels in the 
caravan died one after another 
until only one remained. This 
fone, used by Captain Buchanan, 


entirely of salt! This is in the 
Oasis of Fachi and is fortified, 
veritable desert citadel. Isolated 
from the world, the natives have 
‘set up an industry of their own. 
Into pits made in sunbaked clay 
they pour water, which is natur- 
ally salty. ‘The sun evaporates 
this during the day and at night- 
fall the natives seoop up the salt. 
Caravans carry it to the const 
over a trail marked from time im- 
memorial by carcases of camels 
‘and men fallen by the way in the 
pitiless sun. 

‘The Facki men, for reasons no 
‘white man knows, wear black veils 
over theirfaces. ‘These veils never 
are removed. Captain Buchanan 
‘believes that the principal oceupa- 
tion of this mysterious tribe is 
robber raids. 

‘The object of Captain Bucl 
an's expedition was scientific 
research for Lord Rothschild and 
the British Museum. 

‘The explorer brought back the 


ied two hours from the point of 
final destination. 

On the long journey the ‘ex- 
plorer visited the strangest town 
Inthe world—a Saharan city made 


‘most complete scientific collection 
gathered from the Sahara. One of 
‘the most valuable treasures is the 
skin of a “burrowing cat,” the 
only specimen in any collection 
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Power Tools Revive an 
Ancient Handicraft 


Science Aids Moorish Carvers 
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amples of how twenti 

machinery is duplicating 
viving ancient eraftamansbip is found in 
the work of carving elaborate decorations 
for a Mohammedan mosque under con~ 
struction in Paris, France, ‘There skilful 
Moorish wood-carvers, imported from 
Morocco to fashion the gorgeous conven 
tional patterns that adorn the interior of 
the mosque, are making use of electric 
power tools to save time and labor. 


New Color-Print Process 


COLOR reproductions that cannot be 
distinguished from the originals are 
claimed for a new color-printing process 
recently demonstrated at the press of 
William Edwin Rudge at Mount Vernon, 
N. Y., under the diroction of the Smith- 
sonian Institution. A 100-per-cent rag 
paper, such as was used in the Gutenberg. 
Bible, together with special waterproof 
inks, ‘are used in the printing—a three- 
color process with modifications. The 
paper is printed upon while damp. 


O« of the most picturesque ex- 


Prehistoric Workshop Found 


A COMPLETE prehistoric workshop 
containing 17 heaps of flint tools and 
‘weapons numbering altogether 4000 pieces 
recently was discovered by British and 
American geologists at Frindsbury, Ro- 
cchestor, in the Valley of Medway, Eng- 
land. ‘The tools, according to reports of 
the find, include’ hand axes of large flint 
flakes, hammer stones of quarts, and large 
rounded pieces of flint. 

‘The discovery was made in a queer 
saucer-shaped depression in a chalk cliff, 
‘and the relics are believed to date from 
mid-pleistocene times—the age supposed 
immediately to precede that of man. 


Boy Is Champion Whittler 


EVERY day after school Albert Sehuk- 
necht, a 13-year-old grammar-school 
pupil of Chicago, gets out his penknife 
and whittles figures of men and animals, 
while friends look on with admiration. 
He has been acclaimed the champion 
whittler of his city. 

Figures of horses make up the largest 
art of his collection. The young sculp- 
tor has received good offers for his models. 


Motor-driven routers now- 
adays are provi 
substitutes for the slow, 
laborious handwork of trac: 
{ng the outlines of the designs 
and removing the bulk of the 
‘wood. Other power tools of 
the kind employed in mod~ 
em factories also are used, 
‘The delicate work of finishing the de- 
signs, however, is left to the skilled hands 
of the Moorish artisans, whose race is 
famous for its exquisite architecture and. 
decoration. Months of labor already 
hhave been spent in earving the intricate 
and richly wrought panels, 


Ancient Bronzes Restored 


ALUABLE ancient bronzes that had 

almost lost their identity through 
rust are being restored by a new clectro= 
chemical process recently developed at 
the School of Mines at Columbia Uni- 
versity by Prof. Colin G. Fink. The 
process is said to return rust into metal, 
Festoring shape and detail to genuine 
antiques and exposing fake ones offered 
for sale to museums as antiques. More 
than 600 objects of bronze, silver, and 
alloys have been treated by this method. 


Celluloid Hippo for Museum 


A CELLULOID hippopotamus is the 
latest thing in museum art, Hereto- 
fore the hippo has defied the skill of taxi- 
dermists because its skin could not be 
reproduced with convincing realism. But 
now L. L. Walters, of the Field Museum 
of Natural History at Chicago, Ill, has 
discovered a method of using celluloid to 
produce translucent color effects that are 
said to give almost the semblance of 
living flesh and blood. Using this method 
he is constructing a remarkably lifelike 
reproduction of a hippo, in which the 
real hairs are embedded in the celluloid. 
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We’ re Made of Glue, Say Chemists 


Huge Lamps like This Light Niagara Falls 
‘The plunging waters of Niagara Falls now ate being illuminated by 24 huge searchlight of the 


P\ROM the discoveries of today in the 
‘world’s laboratories and workshops 
grow the every-day utilities and ne~ 

ceasities of tomorrow. New theories of 

acientiste that amaze us now, become 
the actualities of future years 

For that reason, if for no other, it pays 
to become acquainted with pr 
developments in scientific res 
experiment. It is to help you keep pace 

‘with the advance of science that we pub- 

lish here a summary of the month’s im- 

portant. contributions to useful human 

knowledge. 


Man Also Is Like Rubber 


PERHAPS you thought that you were 
made of dust. You are not. You 
fare made of glue. At least that is what a 


number of leading chemists now tell us. 

‘The scientific term they use to describe 
‘our make-up is “colloid.” ‘That means « 
jelly-like substance containing suspended 
matter 


Solids, liquids, and gases—that 
the way we learned to classify matter in 
}ool. But not long ago a new range of 
glue-like aubstances was added—the col- 
loids. Our tissues, muscles, and all parts 
of the body fit in with this description, 
scientists claim. 

Clay, milk, and almost all other food, 
animal, and plant products, are colloids, 


rity of Pennsylvania in- 
teresting experiments have been made in 
Gissecting microscopic living cells. It 
was found that protoplasm in cells will 
stretch and jump back to its original posi- 
tion just like a rubber band. In fact, 
Dr, H. L. Fisher, formerly of Columbia 
University, told the American Chemical 
Society recently that the principal differ- 


“Thee lights instaled few week nga, cat 1 300,000 


on the 
“Sreeor of the General Piectre Hitaminating 
nthe aid ofthe photometer sen behind hist 
fence between man and rubber is that 
rubber ean be produced artificially. 


‘The Sun and the Weather 


WITHIN a few years we may be able 
to tell months in advance that a 
cyclone is coming on a certain date, pre- 
dict accurately storms at sea, and deter 


mine when the last frost af’ spring will 
appear. To make such long- 
range weather 


forecasting pos 
sible, an expedi- 
tion ‘led by Dr. 
Charles G. Ab 
bot of the Smith- 
sonian Institu- 
tion ia going half- 
way round the 
world. It will re 
main at some 
Asia or 
for four 
tak 


Science says 
that all of our 
weather — rai 
snows, storms, 
and droughts 

has its origi 
the slight vari 
tion of heat we 
get from the sun. 
Doctor Abbot, 
from work done 
at two desert 
stations, one in 
Arizona and one 


Sorpising 


Astonishing New Discoveries and 
Useful Achievements in Science 


in Chile during the last few years, has 
shown that the amount of heat radiation 
from the sun varies with the number 
and position of sunspots. 

If the relationship of these sunspots 
with the temperature on the earth ean 
be determined accurately enough, our 
methods of forecasting weather, it is sal 
will be revolutionized, 


Monkeys Brush Their Teeth 
FISH that climb trees, monkeys, that 

bbrush their teeth after every meal, and 
rds that sleep upside down are some of 
the strange creatures discovered in the 
Malay peninsula by Carveth Wells, an 
explorer. He has just returned from six 
years of adventure and amazing discovery 
in the jungles. 

Another funny freak of this odd part of 
the world is a fish that flirts, It is the 
only swimming animal known to have a 
real wink, ‘Then, too, there is a live 
teddy bear, 15 inches high, and a deer half 
that high, which would fit a coat pocket. 


Radon—Rarer than Radium 
NEW substance, radon, has been 
discovered, which costs’ $5,000,000 

fan ounce, Although it is the most’ ex- 
pensive substance in the world, its use 
‘will make the treatment of cancer cheaper. 
It is a gaalike emanation of radium and 
will be cheaper to use than radium be 
cause itis 160,000 times as active. From 
$25 to $50 worth of it, explains Dr. 
Charles H. Viol ot Pittsburgh, will do the 
same work as from $2000 to $4000 worth 
of radium, 

Radon is put up in tiny glass 


seeds. 


Discovers Finger-Prints Gan Be Forged 


proof that fingerprints, believed to be the one inflibe means 
f sdemuifetion. can be forged, has Just ben offered by Milton Carlson, 
‘world famous hendwiting aed fingerprint expert. in connection with « 
Ee Anges legal cane. Hein seen here examining knife on which, be 
inion, Bngerprints were forged to confuse invertigntors of the crime 
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the thickness of a human hair. The 
supply of it is practically inexhaustible, 
but it has the disadvantage of short life. 


weight at the end of 1700 years. 


A War Against Rust 


WE CALMLY have been letting ast 
snd corrosion destroy more: than 
$200,000,000 worth of metals every year- 
Noted chemists throughout the country 
now are united in warfare against this 
needless waste. 
One reason that so little has been done 
. about it, up to this time, is because we 
did not know exactly what caused rust 
Investigations described before the Ameri- 
can Chemical Society recently showed 
‘that rust is due to currents of electricity 
set up in metals by the action of air or 
‘water in contact with it, or the two mixed. 
Great plumbing economies have been 
effected, it was announced, by. passing 
water through scrap iron before letting it 
enter pipes. ‘The serap iron exhausts the 
‘water's rusting power 80 that it does little 
harm in the pipes. 


‘Where Brains May Handicap 
Ree investigations show that too 
‘muuch intelligence is a. detriment, 
rather than a help for certain types of 


work, In a study of 375 young girls 
placed in industrial positions in New York 
City, it was found that bright girls found 
uninteresting tasks irksome, soon became 


restloss, and looked for other jobs, thus 


cles, 
such as window-shades 
work, ean be done by girls with 
age of 12 years, but straight- 
and sewing on braids requires; 
tual level of 18 years. 


sewing 
intellec~ 


A Rush for Precious Water 


RUSH like those of gold-prospecting 
days is taking place in France to- 
ward Estreys, a village so small that you 
can find it only on a large map. The 
‘object of the rush is far more valuable 


Balance sales so semitive thet 
ottlng-peper ploced near nsabetes 
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‘Wins High Honors for Making Glass Utensils 
{in recognition of his servies to acience through his skill in making the various kinds of gla appa- 
‘atin une in chemical esearch, Hen Vigrea Pars laboratory arsiatant, recently was awarded 
{the Crows of the Legion of Hoot. Early in hia carer he was scalded badly by the explosion of @ 
‘ising ask. snd thie accident fe hm to improve the laboratory utenals of which he had charge 
leis shown here with m somber of his creations, which ore familiar to many laboratory Workers 


Scales Can Weigh an Odor 


i by the Philatelphia College of Phar 


ease Thi pura, 


inhabitants for 

clothes was a mineral water containing 

extraordinarily valuable properties. 
‘When the water was analyzed, chemists 


‘were startled to find that it was the most 
highly radioactive water known to exist in 
the entire world. Invalids suffering with 


cancer are therefore seeing in it a possible 
ure, and are flocking into the little 
French town. The many strangers in 
Estreys give the town the appearance 
of a perpetual fair. 


oat potas tek 
Aten 


Rubber-Plated Coats Next 


RAINPROOF coats, dresses, and suite 
plated with rubber may soon be on 
the market asthe result ofa new dlacovery 
announeed by Dr. 8. E, Sheppard of 
Rochester, New York, A method has 
ven found, he declares, in which objects 
can be rubber-plated just as metal is 
silver-plated, Articles of clothing ean be 
made complete, then immersed 
in a bath and coated with 
rubber. ‘There would be no 
seams, then, to rip or leak, 
Each minute particle of 
rubber suspended in the milly 
sap of the rubber tree possesses 
‘an electrical charge, Doctor 
Sheppard explains. It is this 
that makes the plating process 
possible. Garments covered 
with the rubber may be pro- 
duced in any color, 


nger in Blues 


ETTING the blues is a 
danger signal, just like a 
flag on a railroad track, 


warns the National Committee for Mental 


Hygiene. hat doesn't mean ‘Monday- 
morning Hues," but prolonged mental 
depression} when a person is constantly 
depressed; 


sto 16 asf slide fn Mana 
chusetts ecently, showed that almost 
camtiird were thu rel f mental disnon 
and. depression was an” outstanding 
symptom in the cases. 

It your friend is blue all of the time, 
don't advise ham to cheer up” or travel, 
‘That will do him no good if he really has a 
rental illnes, says the committee. Diag 
nosis by a competent psychiatrist and in- 
telligent hospital care are the only 
means by which such a person can be 
helped toward a cure. 
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Unusual Creations 


Air Drives Toy Auto 


‘An unusual mechanical no 
En d's aut 


A Giant Searchlight 


‘Thia new 1200-million eandle 
power portable Sperry search 
Tight, "designed for’ f 

fields, in said to be 

throwing a. powerful beers 
‘ix miles and Spotting objects 
fat distance of 30,000 fect 


sis. This cylinder ts 
with «band. pump as 
Shown at the Upper right comer 


English “Flivver”” 
Fifty miles on a gal 
fa claimed for a 
“inivver” (shown at right) 


wing in front adds to 
the triangular kite. Tt can be 
own at different angles, he nays 


Smallest Racer Resembles Beetle 


A “Hedgehog” Train 


To determine precisely 
whether nev rolling stock 
will ‘clear safely tunnel 
bridges, of other objects 
the track, the Southern 
way recently devised the 
“hedgehog” train shown at 
the right. One of the ct 
‘equipped with spikes or 
plets adjusted 


stock. The first picture 
shows a workman ‘teking 
‘measurements after a number 
of templets "have been 
‘knocked beck by an obstacle 


Suty, 1925 POPULAR SCIENCE MONTHLY st 


of Ingenious Men 


Machines and Inventions 


Invents a 


‘The swimining automobile pictured at the upper 
left is the unique invention of a University’ of 
Wiaconsin student, James, Dou 

hull is fitted 

peopeller is driven by the auto e 
Wheels on the fore part guide 


A canvas 
he car. TI 


Its length is only 
six feet from hub to hub, 
making it possible to 
turn around easily and 

Ww apace 


Folding Bicycles 


‘Alight, collapsible bicyete that can 


A Moving Rac: 


A recent race-track novelty, 1 
to get the horses away on even t 
top speed, ‘moving. tape 
stretched across the track between 
cars, as shown in the picture. be. 


Stage Mechanics 


‘The most elaborate stage 
machinery in the world fs 

idtohave been embodied 
in the new Empire 
Theater at Liverpool, 
England. The upper pic 
ture shows the huge elec 
trical switchboard with 
more than 300. switches 
controlling 1000” stage 
Tights. Tn the lower i 
lustration are seen. some 
af the 90 counterweighted 
Hines for lifting scenery 


High-Chair Hobble Means Safety 
for the Young Child 


OTHER goes out of the room for a 
‘moment. Baby climbs up in his 
high chair and overbalances. A crash! 
Baby has had a nasty fall 
‘To prevent accidents such as this, a 
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What the 
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Inventor 


Relief for the Sick, Aid for the Mother 


hobble has been invented that can be 
used on any high chair. One leather 
strap passes around the leg, while 
another fastens across his lap. With 
these in place the baby cannot climb, 
kneel, or slide through the high chair, even 
when the tray is removed. 

Variations of this hobbie are made to 
suit the baby-carriage or the automobile. 


Intoxication and Death 
‘THE margin between deep intoxication 
and death is dangerously small, tests 
made recently at the Harvard Medical 
School, show. If a man takes a large 
amount of alcohol within a short time, he 
may get enough to cause not only intoxi- 
cation, but death, declares Dr. Reid 
Hunt, who conducted the tests. 
Deaths of this nature have resulted 
frequently, he says. 


What a Reader Says 
Porutan Science Montuiy is filling 


a longfelt want in this neck of the 
woods.—W. J. M., San Diego, Calif. 


Keep the Family Toothbrushes 
in Germproof Condition 
PORCELAIN sterilizer that will ac- 
‘commodate six toothbrushes, may be 

hung in a supporting ring from the bath- 

room wall. 

‘The brushes are hung in numbered 
holes in a disk over a germicidal solu- 
tion at the bottom 
of the container. 

‘The ingredients 
of this liquid are 


volatile and it is 


the rising fumes 
that sterilize the 
brushes, 

‘The solution in 
the sterilizer must 
be renewed once a 
week. 

By  this_means 
the toothbrushes 
of the entire family 
may be kept con- 
tinually in a germ: 
Proof condition. 


‘Toothbrush sterilizer 


Portable Oxygen Tent Aids the Recovery of Pneumonia Victims 
‘0 SUPPLY pur 


oxygen to pnew- 
monia patients, enabling them 
breathe freely, and thus aiding recov 
two New York doctors, Alvin L. Bar: 
of the Presbyterian ‘Hospital, and 
C.A.L. Binger, of the Rockefeller 
Institute, recently invented a 
portable ‘oxygen tent, which is 
now used by the Presbyterian 
Hospital. 

‘The tent is set up indoors, 
‘suspended over the patient's bed 
byan iron framework, with a rod 
that runs the full length of the 
bed, supporting the curtain or 
tent. ‘The material used for the 
tent is balloon cloth. 

‘Oxygen is fed to the patient from 
fa tank through rubber tubing 
‘Through windows in the side of the tent 
the nurse can watch the patient's jro 
ress without disturbing him in any way. 


[Nurse observes patient through tent window 


Five-Lens Aerial Camera Aids Air Mapping 


A. NEW type of airplane camera for 
mapping purposes, having five sep- 
arate lenses and taking as many pictures 
in different directions at once, is now being 
constructed for the U. S. Army Air 
Service, According to Major J. W. 
Bagley, of the Corps of Engineers, it is 
expected that its use will facilitate the 
interpretation of aerial photographs and 
increase the accuracy with which they 
may be used as maps. 

Previously three-lens cameras have 
been used that can photograph the region 
lrectly beneath the plane and at each 
side, but a four-lens camera has been de- 
‘veloped that in addition photographs the 
territory behind the aviator. ‘This aids 
in orienting the photographs with respect 
to each other when they are combined to 
form the map. The fifth lens in the new 


camera will be used to cover the region 
ahead. 

‘The use in the air service of a new and 
faster film lengthens the part of the day 
that aerial photographs can be obtained 
satisfactorily, according to Major Bagley. 
Formerly it was necessary to have a bright 
sun from 20 to 25 degrees above the 
horizon, a condition that exists only in 
the middle of the day 

With the new film it is possible to get 
satisfactory photographs when the sun is 
only 10 degrees high. ‘The new film makes 
it possible for an aerial photographer to 
start early in the morning in midsummer 
and to work until five o'clock in the 
afternoon. The photographie day thus 
hhas been nearly doubled. In many other 
forms of observation work, aerial photo- 
graphy has taken an important place. 


One of the great advantages of the 
tent isthat in the event of the 
patient's being too ill to be moved tow 
hogpital, the same equipment can be 
‘supplied and erected over the bed at 
his home. 


At A recent convention of the 
‘American Toothbrush Manufac~ 
turers’ Association it was anid 
that people in the United States 
‘use "40,000,000 toothbrushes 
yearly, whereas, to keep their 
teeth in really good condition, 
they should use 930,000,000, the 
life of even good bristles being 

only three months. 


Aluminum Ventilator Admits 
Air but Not Rain 
MADE of 4 sheet of aluminum, oF gal- 

vanized metal, the ventilator illus 
trated below fits into an open window in 
the sane way an ordinary window-screen 
does. Rows of hooded vents admit air, 
but it is said they prevent a direct breeze 
or draft, and keep out rai 
‘The ventilator has an adjustable exten 
sion on each side to provide for different 
widths of windows. 


uty, 1925 


Is Doing 


POPULAR SCIENCE MONTHLY 


for You 


A New Exerciser, and a Handy Switch 


Punching Bag Attached to Board 
Is New Health Builder 


PUNCHING bag attached to a sup- 
porting board is a new exercising 
device to be especially beneficial in 
promoting deep breathing and in exer- 
Gising every. muscle and ligament. of 
the body. The 
handles under 
the board are 
grasped in the 
hands and the 
arms worked 
back and forth 
like pistons, frst 
from’ the chest 
‘outward and then 
ahove the head 
and back to the 
chest, to make 
‘the bag hit the 
board at regular 
intervals. Other 
movements are 
‘used, to suit the 
person's needs, 


= 


Uning the exerciser 


| Have you entered | 
1 The 
“WHAT’S WRONG” 
CONTEST? 
See page 19 of this 
Jissue of Popular 
| Science Monthly. 


Water Heater Is Controlled from 
Bathroom or Kitchen 
"TURN on 2 switch upstairs and it wil 


light the hot-water heater down- 
stairs. This new switch, installed in the 
kkitehen or bathroom, is designed to save 
trips to the basement whenever hot water 
is desired. 
It turns the heater off and on auto- 
matically. When setting it, the upper 
pointer indicates the number of minutes 


Upstairs switch turns on basement heater 


‘one wishes the heater to burn, ‘The lower 
pointer is used to turn on the burner, A 


until the specified time is up, when the 
heater is turned off, This automatic heater 
control eliminates danger of possible ex- 
plosion from an overheated tank, 


N ACCIDENT to the electric-tight 
plant of a hospital in England 

brought about a new adaptation of 
clectricahlighta. In the midst of an 
important operation the lights went 
‘out and all work had to cease unt 
femergency lights could be found. 

"To avoid repetition of such a 
serious predicament, small elec- 
trie lamps were devised to be 
‘worn on the surgeon's forehead. 
Carrying the battery in his pocket, 
1 surgeon thus is ready for the 
emergency should the lights go out. 
Or, when he wishes special illumin 
tion upon part of his work, the head 
light can be utilized. 


Chair on Bow! Foundation Keeps 
Baby Out of Mischief 
‘THE, baby cam roll around, stoop, 

reach, stretch, and exercise’ all his 
muscles in the new chair with bowl- 
shaped bottom. It is so weighted that it 
cannot tip beyond a safe point. 


Adjusting headiight to the pocket battery 


Hospital Surgeons Wear Flashlight Headgear in Emergency 


Better X-ray pictures of conditions in 
the lungs, due to limination of blur 
ring motions, are promised as the result 
‘of an invention recently announced 
by Dr. F. Maurice MePhedran 
‘and Chas, N. Weyl, of the Unie 
versity of Pennsylvania, ‘The 
difficulty with 
pictures, Doctor 
explained, is that the beat of 
the heart causes motion, and 
only pictures taken during th 
brief “pause between beate aro 
TP oF real value in diagnosing disease, 
‘The new machine operates in 
such a way that the photographie 
plate is exposed only when the heart 
is quiet, so that all pictures are taken 
under uniform conditions, and at the 
most, favorable instant ‘for getting 
the best exposure without blurring of 
distortion. 


Body Fatigue Poison Is Still a Mystery 


HAT hard physical labor causes 
fatigue has been known for hundreds 
of thousands of years, yet the immediate 
cause of fatigue remains still a mystery. 
When, in comparatively recent times, 
physiological chemistry undertook to 
solve the problem by investigating the 
chemical proceases taking place in the 
muscle tissue during strenuous work, it 
was found that the tone of the muscle 
tissue, slightly alkaline in a normal state 
of rest, becomes more or less acid after 
vigorous exertion, and that a number of 
chemical substances, believed to be waste 
products, are formed in the tissue during 
the period of muscular exertion. Lactic 
acid, the principal of these waste products, 
was for many years believed to be the 
immediate cause of fatigue. 
‘Te was found that animels that had bad 
lactic acid injected into their muscles 


their body temperature. When it was 
discovered, however, that a much greater 
effect was produced by injecting, in place 
of pure lactic acid, liquid squeezed out of 
fatigued muscle tissue, the investigators 
were led to the belief that this liquid con- 
tained a specif fatigue toxin that had 
been formed in the tissue during muscular 
work. 

‘Since then, however, F, &. Lee, a scien- 
tist who has made a special study of the 
fatigue problem, has succeeded in proving 
that the juice’ from thoroughly rested 
muscle tissue produced the sdme effect as 
that obtained from fatigued muscles, 
when injected into the muscle tissue of 
animals at rest. The presence of a 
‘specific toxin in fatigued muscle is there- 
fore experimentally still unproved. 


Paste Tube with Rubber Tip 
Seals Itself after Use 


COLLAPSIBLE metallic tube with 

fan elongated nozzle of resilient rub- 
ber containing a self-sealing opening, 
forms a new and convenient sort of con- 
tainer for paste. 

‘The rubber nozzle is slit and pressure 
‘on the tube forces the paste through a 
recess and the opening. ‘The neck is 
lapted to fit snugly within the recess 
und only as much paste as is squeezed 
from the tube is forced into the nozzle. 
‘As soon ax the paste in the recess is, 
emitted, the rubber contracts, auto- 
matically sealing the tubs 


X-Ray Photographs of Hand 
Sent by Telephone 


RECENT succomes in telephoning X- 
ray photographs point to new marvels 
in treating disease, ‘The first telephoned 
negative, showing the bone structure of a 
hand, was sent from New York to Chicago 
in seven minutes. 
The details of ‘the 

produced clearly. 0 that 
amination could be made. 


Trackless Freight-Car Door Will Not Stick 
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Some Small Inventions 


Flag Flies Straight in Wind 
on Revolving Pole 


‘© KEEP a flag flying straight in the 

breeze and prevent it from whipping 
around the pole, a flag-staff attachment 
has been invented by William M. Post of 
Hood River, Oregon. This attachment 
is in the form of a corrugated tube 
that revolves with the wind, and so the 
flag always flies out from the pole, no 
matter from what quarter the wind 
‘comes. 

‘This ingenious invention may be at- 
tached to either wood or iron flag poles. 
It is ball bearing and will revolve 360 
degrees (in a complete circle). 


Flagpole revolves with the wind 


Seeds Planted by Airplane 


PLANTING forest-tree seeds from an 
airplane is the latest innovation in the 


corporation holding several million acres 
oof forest land arranged for an airplane 
‘capable of carrying two men and an extra 
load of cargo.» While one man drove the 
, the other tossed out the valuable 
pounds of seed were 
seattered in a day by this twentieth-cen- 
tury method. 


WEEN a freight-car door 
sticks, time is lost and 
the door is battered and 
splintered from the endeavors 
made to open it with a crow- 
bar. Anew trackless hanger, 
introduced on several rail 
roads recently, enables the 
doors to be opened, it is 
claimed, with a push’of one 
hand. 

Departing from the general 
method of having the doors 
slide on a track, like a barn 
door, the door is suspended 
on metal pivot bars, and 
swings back and forth on 
them. 

Pilfering of the cars is 
made more difficult, since the 
bottom of the door cannot be 
pried loose and swung out- 
ward. Only by breaking the 
seal is it possible for the 
door to be opened. 

Guides serve to hold the 
door close against the car. A 
long bar with ¥ slot counter- 
acts any tendency toward 


Cigarette Case 
for Motorists 


MONG the new acces- 

sories for the auto- 
mobile is a pigskin cig 
farette caso fitted with a 
vaeuum-cup fastener that 
sticks to any flat surface. 

For the motorists who 
like to their cigars 
ettes within easy reach, 
this cigarette case with its vacuum-cup 
fastener will be found very convenient, 
for it may be placed on the windshield 
or on any smooth, hard surface. ‘The 
vacuum-cup fastener is unobtrusive and 
the case may be carried comfortably in 
the pocket. It is fitted with two com- 
partments, one for cigarettes and a 
smaller one for matches, which provides, 
also, a match seratcher. 


New Eccentric Tap Cuts Clean 
Threads Quickly 


"TOSPEED up the work of cutting 
threads in holes, a German manu- 
facturer has designed a tap that has its 
teeth arranged 
claimed to cut 
erthread than an ordinary tap for the 
reason that the cutting edges are formed” 
of teeth of various depths. A narrow cut- 
ting tooth first makes a preliminary chan- 
nel; then a broader tooth, following 
accurately in ite tracks, 

little metal on both sides. ‘The next tooth 
broadens and smooths out the grooves, 
and the action continues in the same way 
until the thread is finished cleanly and 
accurately. 


Metal Guard a Safety Device 
for Doors and Windows 


PEACED on the loor in front of a door, 
this simple device will hold the door in 
place. It also will hold windows without 
weights in position. Since a window 
cannot be opened farther than the position 
of the metal guard, it serves also as a 
protection against thieves 


A New Kind of Potato 


GRICULTURAL explorers recently 

brought from the high Andes of 
Colombia and Pera rare varieties of 
potatoes said to have a flesh as yellow as 
butter and a delicious nutty flavor. 
United States experts are crossing the 
new potato with the common Ameriean 
spud” to produce new forms of excep- 
tional quality. 
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with Large Usefulness 


Windshield Extension Bracket Lamp Used 
for Pipe for Inspecting Machinery 
WIND- ‘TO LIGHT up parts of machinery in 
SHIELD the dark or shadow, a collapsible 


fon a pipe pre- 
vents ashes and 
sparksfrombeing 
blown into the 
smoker's eyes. It 
ismade of nickel- 
plated brass and 
is fastened tothe bowl of the pipe so 
that it may be turned down when it is 
not needed. In this position it looks like 
trimming on the bowl. 

‘The pipe with this unique equipment is 
made of Italian briar and fitted with a 
hard rubber push-bit. 


Flying Ambulance to Carry 
Hospital Patients 


PATIENTS from neighboring states and 
from ships at sea will be carried to a 
hospital in New York City, now under 
construction, in airplane ‘ambulances. 
‘he roof of the Columbia University 
Presbyterian Hospital Medical Center 
will be a huge landing-field, while flying 
boats will land in the river in front of the 
building. 

If planes are developed to the point of 
practical, vertical flight a four-acre court 
{in the middie of the hospital grounds may 
‘be used also for landing. 

‘A nurse and doctor will be sent out in 

ach airplane responding to call. 


extension bracket for electric lamps is 
being introduced from abroad. For read- 
ing scales and when making fine adjust- 


ments, it is especially useful, 

‘The device is similar to that used for 
extensible telephones. The light with 
its strong reflector can be moved to any 
angle at the end of the bracket, and the 
light directed to the spot where work is 


Extension tamp used among machine parts 


Secret Signals Are Sent by 
Invisible Rays 


[NVISIBLE light is opening up a new 
method for sending secret signals in 
warfare, according to Dr. Robert W. 
Wood, professor of Experimental Physics 
at Johns Hopkins University. Flash sig- 
nals, he says, are invisible to all but the 
receiver of the message, and ean be sent in 
full sunlight for a distance of from five to 
eight miles. 

Infra-red rays, too long to be seen, 
cause certain dyes and pigments to be- 
come more luminous. The receiver of 
the message is equipped with a tinted 
shade for his field glasses, similar in color 
to the shade used in the signal lamp. 


ITH this new 

portable elec- 
trie surfacing ma- 
chine, it will not be 
necessary to remove 
meat blocks from the 
butcher's shop when 
they need leveling or 
cleaning, itis claimed. 
‘An experienced work- 
man it is said, ean do 
the work in’ a few 

tes, leaving the 
block level and 
cleaned of all grease 
and bloodstains from 
the meat, 

After setting the 
frame level over the 
block, a small motor 
with an accurately 
cut saw is started. 

Connection for 


New Window Lock Is also 
Lively Burglar Alarm 


FPRIGHTENING the burglar and awak- 
‘ening the household, a new burglar 
alarm goes off when either the upper or 
lower window sash is moved. No tools 
are necessary for putting the device on a 
window. It fits over the window cord 
and prongs stick into the edge of the ease- 
ment and upper sash. 

‘The plunger just clears the top of the 
lower sash, which, when raised, sets the 
shrill alarm ringing. 

‘The alarm is wound by turning the bell 
to the right, 


‘A Message from a Reader 
T auways have had a leaning toward new 
inventions, and your magazine supplies 
exactly what T hunger for—W. W., 


operating the ma- 
chine is made with 
the electric lighting 

it of the butch- 


Flashlight that Clips on Belt 
Is Useful for Repair Jobs 


NEW flashlight with lens on the side 

and equipped with a steel clip by 
which the flash may be attached to the 
clothing or belt of a workman, leaves both 
his hands free for work at ‘night or in 
places that are not supplied with ordinary 
lighting facilities, 

It is designed particularly for repair and 
maintenance gangs, though many others 
will find it useful, such ns householders 
‘and the lone motorist with engine trouble 
‘or a puncture on some unlighted country 
road at night. 


Corns Removed by X-Rays 
GoENCE is coming to the relief of the 

man with corns. It is claimed that 
with a single large dose of X-rays, a large 


vestige remaining, 
healthy skin. 

Some of the sufferers experience no un- 
usual sensation after the treatment, while 
others complain of pain lasting’ from 
three days to a week. ‘The pain can be 
eliminated, it is said, by dividing the dose 
into woekly treatments, 


Meat Blocks Cleaned by Electrical Device 


Reidsville, W. Va. 


e's shop. 
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Huge Air Freighters 

‘The recent successful round trip Aight 
of Henry Ford's Maiden Dearborn be- 
tween Detroit and Chicago, marked the 
Inauguration of the first strictly. com 
mercial alr freight line in the United 
States. One thousand pounds of 
freight was carried each way, a distance 
of 


Leaps Blindfolded pit 

Bindfelded, shackled, and Sicha be 

hhandeuffed, Serge, C. E. Con te plane, feceptly’ was Pesfected by 
rad, of feelly Pleld, San An Brig-Gen. Willian Mitchel, U. & 
tonio, ‘ex, recently made a ‘Army fic Service,” Its purpoae ta to 
parachute jump from an alt Permit the pilee of a raiding bomber 
Rude of 4820 feet, to prove that Eoreteese his cargo at a safe distance 
fan aviator could land safely, fom enemy anti-aircraft gunfire 
though helplessly wounded 


New Flying Boat oe ee errians 
‘To obtain maximum efficiency type of two-seater Sphting airplane 
in proptlsion, @ novel type af (Gelow) are said to mpc it possible to 
urafumin all-etl ying boat, : assemble it complete, ready Tor fight, 
Co) with eines in ies tha on haces and.” diasrnbie 
cated in the wing centers, has as yan 
gate fn the wing cout as y) a A ae ca 
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Mark Progress in oa 


Taking Off from 
Deck of Battleship 


Shot from a entapult with terrific EMM 
To oeen fn th Pg 


Fides on a carriage, which is hurled 
the length of the catapult by com: 
pressed air. The catapult itself 
fan be swung into the wind 


‘The Air Scout Returns New Floating Mooring-Mast 


Scout planes are becoming the eyes of The latest design in airship moo 

modem navies. This picture shows minste (right), developed im England, 
the new scout cruiser Memphis taking hhorizontal arms that: 
aboard one of the two seaplanes with embrace the nose of the moored ship, 
‘which she is equipped, ‘The launching fs pemsac-waye for the 
catapult is seen behind the plane landing and discharge of passengers 
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Applause Recording Machine Judges Actors 


Stage man- 
agers no longer 
need to take the 
unweleome job of 


‘‘applauso- 
graph,” invented 
by Charles Lick 
of Ocean Park, 


graph, which 
measures earth- 
quakes. A pen 


‘Ona vibrating 


HICH of the actors in the show was 

the most popular? Which received 
‘the most applause? Behind the scenes as 
‘well as in front, these are always ques- 
tions that give rise to discussion. 


‘Telephone Calls Recorded by 


Automatic Device 


‘0 KEEP a 
record of the 
number of calls 
made on a tele- 
phone, and so 
check up the tele- 
phone bill at the 
‘end of themonth, 
Louis Fried, of 
Brooklyn, N.Y. 
has invented @ 
meter that regis- 
ter the calls au- 
tomatically. 

It is attached 
to the neck of 
any desk phone 
and registers 
when the tele- 
phone receiver has been put back on 
the hook after each call. If the sub- 
seriber gets a wrong number or the line is 
busy, he presses a small dial marked “*No 
charge.” This prevents the meter from 
recording. Thus the telephone’s silent 
record is only of those calls in which 
service actually was rendered. 


Economical New Charcoal 
Fuel Discovered 


FTER four years of experiment, Dr. 

Hugo Strache, a professor of the 
Vienna ‘Technical College in Austria, 
recently announced that he had per- 
fected an invention for making a cheap 
new charcoal having the same number of 
calories aa the best grade of English 
anthracite coal, namely 8000. 

‘A small plant for the production of the 
charcoal already is in operation, proving, 
it is claimed, that the invention can be 
developed for commercial uses. ‘The cost 
of production is said to be low, owing to 
tthe valuable coal tar by products. Wood, 
‘wood shavings, and waste can be utilized 
in making the chareoal. 


‘The recorder attached 
toa deak Wepbone 


records on a vi- 
brating drum the 
concussions caused by handclapping. It 
will not register yelling or whistling. ‘The 
invention is expected to be of great value 
in vaudeville tryouts, dancing contests, 
and similar contests. 


‘Tun developed waterpower of the 
world has increased from 23,000,000 
horsepower in 1920 to 29,000,000 horse- 
power in 1928, statisties ‘show. 


Handy Mold Fashions Golf 
Tees from Sand 


FIRM golf tee can be made in a 

moment, itis elaimed, with the metal 
mold illustrated at the right. 
pressed over moist sand and two levers 
are pinched together. This contracts the 
slanting walls of the mold, packing the 
sand hard. 
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Ingenious Scale also Serves 
as a Barometer 
COMBINING a scale and barometer, « 
novel weighing device recently in- 
vented by Dr. Sverre Quisling of Madison, 
Wis., is said to possess unusual accuracy, 
since it is adjustable to variations of 
temperature and barometric pressure. 
‘The illustrations show how the weighing 
device may be used either as a hanging 
‘or platform scale, 
The scale consists of two sealed tubes of 
different diameters, one acting as a 
piston within the other. 


een i 


New Outboard Motor 


MOTOR-BOAT control as eany as that 
IMI of an automobile is said to be made 
possible by equipping a boat with a new 
detachable five-speed, _ twin-cylinder 
motor. The outfit is designed so that the 


Zp 


Has Five-Speed Control 


steering handle of the boat serves as a 
gearshift lever. ‘The gear changes permit 
two speeds forward and two speeds back- 
ward and, most important, permit a 
neutral position in which the boat remains 
stationary while the motor is running. 
Lowering the steering handle into 
reverse stops the boat almost instantly, 
‘The motor is pivoted on a main frame and 


may be tilted out of the way when the 

boat is to be beached. In this position 

the motor is elevated q 

us eliminatin 

water while the boat is laid up, and per- 

mitting inspection of the propeller at any 
‘The motor is compact and light. 
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Airships Now Employ the First 
Camera Sextant 


» c DU Etotbelaree 
= drift involved 
4 in airship travel, 
itis necessary con- 
stantly to make 
ccolestial observa 
tions. ‘The old 
fashioned sextant 
used by surface 
ships depended on 
utilizing a viable 
horizon, thuseli 
nating sights dur- 
ing the 
whenever the hori- 
zon was obscured 
{in the daytime. 
‘The camera 
sextant is for the 
purpose of taking 


Showin camera 
‘with loved nett 
the top surface 
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Battle Ball Is an Exciting New Table Game 


ATTLE 
Ball,” a new 
game invented in 
Austria and popu- 
larin Europe, now 
has crossed " the 
ocean and is at- 
tracting attention 
in America. More 
than 500 clubs 
ave been formed 
abroad to play the 
yame and many 
tournaments 
are played in the 
larger cities. 

The game is 
played on a table 
bout the size of a 
smallbilliard table. 
‘Around the raised 
ciges are small 


kuns through 
which the players 
shoot little steel balls at a larger ball in 
the middle of the table. 

The shooters take sides and score by 
forcing the ball into the opposing team’s 


goal pocket at the opposite end of the 


aan accurate sight while in the air, without 
making use of a horizon, 

‘This instrument consists essentially of a 
camera for photographing the heavenly 
bodies and contains also a spirit level that 
{is photographed on the film. A base line 
is etched on the lens, and when the picture 
is developed, the altitude of the body 
above this base line is measured and a 
correction applied for the amount the 
bubble was off center. 

‘A sight of the sun ean be taken with this, 
camera sextant to an accuracy of 1/260 
of a second. The field of this camera 
covers about 20 degrees in altitude. 


Less Fatigue Felt on Spring-Suspended Stool 


N OFFICE chair with full spring sus- 
pension, which, its manufacturers 
claim, will obviate much fatigue for the 
‘worker who uses it, has just been put on 
the markt. 
‘The stool is of steel construction and 
has 12 springs, horizontal and vertical 


‘The elasticity of the springs enables the 
user of the stool to maintain proper pos- 
ture, and the resiliency of the springs 
relieves the worker of the body fatigue 
that he otherwise would feel from sitting 
for hours at a time in one position on an 
ordinary rigid chair. 


‘Showing spring-suspended office stools, with and without a back 


GREATER com- 
fort in shoes 
‘may result from ex- 

periments recently 
described by George 
0. Mines of Mil- 
waukee, Wis.,to the 
American Chemical 
Society recently. 
He pointed out that 
the ability of leather 
to pass off perspira- 
tion may determine 
a shoe's comfort, 
and gave results of 
measurement of the 
‘evaporation of water 
through leather. 
Leather that ab- 
sorbsmoisture easily 
from the inside may 
show great resist- 
ance to wetting from 
the outside. 


ms) 


‘atcle-bail table, with gu 


and one of the goals 
table. It takes a degree of practice and 
skill to hit the ball, which is smaller than 
aa baseball 

‘This game is not only entertaining, but 
trains the eye to skilful marksmanship, 


Latest Golf-Ball Cleaner Uses 


No Abrasive Substance 


HIE use of sand 
in cleaning 
golf balls is un- 
necessary in this 
newly designed 
goll-ball cleaner. 
A plunger pushes 
the ball up and 


the ball revolving 
at each plunge. 
‘These remove dirt 
from the ball with- 
out the wearing 
‘effect of sand, and thus preserve longer 
the bright finish and the life of the ball, 


Stainless Silver Now Is the 
Aim of Metallurgis! 


'VER since stainless steel became an 

accomplished fact, metallurgists have 
been experimenting to achieve a stainless 
silver. According to Dr. H. W. Gillett, 
metallurgist of the Bureau of Standards, 
his department and the Bureau of Mines 
are working together in research and ex- 
periment on the problem and hope by the 
autumn to have definite results to lay 
before the public. 

A. British silver-manufacturing com- 
pany alre.dy claims to have developed a 
tarish-resisting silver. ‘The material, 
which is 9234 per cent silver alloy, has 
been put to practical test by the manufac- 
ture of articles from it. ‘The new alloy is, 
said to stand the heat necessary for 
soldering. 

Housewives the world over will wel: 
come = commercially successful solution 
of the problem, as it will lessen consider- 
ably the labor ‘attendant on keeping the 
silver in good condition, 
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Novel Tug of War Demonstrates Pulling Power of the Airplane 


GOLDIERS at Crissy Field, the Pre- 
sidio, San Francisco, celebrating a 
recent holiday, staged some novel tugs of 
war. In one’ of these the rear of an 
automobile carrying six passengers was 
attached by a eable to the tail of the air- 


plane. When the engines of both ma- 
chines were started, the plane moved for- 
ward along the ground, dragging the auto 
behind it. ‘The photograph shows the 
contestants at the start of the tug in 
which the plane was victor. 


‘The event offered a striking demonstra- 
tion of the tremendous efficiency of the 
airplane propeller which, pushing only 
against air, is able to develop greater 
tractive power than rubber-tired wheels 
pushing against rough ground, 


Bank Messenger's Bag Carries 
an Emergency Smoke Trail 
POLICE inspectors of New York City 

fare geen here inspecting a bandit- 
baffling box, a new device to impede a 
bandit {rom excaping after holding up a 
bank messenger, 

Sprinkled in the bottom of the bank's 
box or bag in which the money ia carried, 
there is a small quantity of powder. 
‘When held up by a bandit, the carrier of 
the box presses & device and sets off the 
powder, which, it is claimed smokes for 
Te minutes. 

‘The bandit, running through the 
crowds with the box, is hindered by the 
‘louds of smoke, and’ his trail, s0 plainly 
marked, aids the police in locating and 
catching him. 


600 Ways to Curl Hair 


1X hundred patents for new devices to 

‘meet the age-old desire of women for 
curly hair have been issued by the U. S. 
Patent Office. ‘These devices include 
methods of waving hair by means of hot 
air and steam, by ironing, by combs and 
curlers, and by permanent-waving ma- 
chines. 

‘The first American patent for curling 
hair was issued in 1857 toa man named 
Lewis, who perfected an iron heated 
by plunging it in hot water. 


‘Type Case and Form Aid the 
Cross-Word-Puzzle Fan 


0 MAKE easier the solving or con- 
structing of a cross-word puzzle and 
to avold erasures, ar ingeniously designed 
movable letter puzzle “word maker” re- 
cently has been invented. It consiata of a 
tray of tiny wooden cubes, each one 
marked by a letter of the alphabet or a 
black face to represent the spaces in the 
Suaale, anda wooden frame having 25 
square spaces for each row of horizontal 
words and an equal number of spaces for 
the vertical words, making 625 spaces in 
whl "the Meter or, blacaned cates 
inserted and taken out at will in 
taking or solving pustle. ‘Thus build 
ing or solving puzzles is given increased 
Interest. 
‘The tray in which the letters are kept 
in similar to a printer's type case, 


Tm new type ease 1 


Northwest Woodsmen in Log-Sawing Contest 


EACH of nine lumber camps in Wash- 
ington recently sent their fastest 
sawyer to contest for the state saw- 


a 


‘bucking championship at Seattle. ‘Their 
through a 40-inch log with 


Emil 
fourth man 
won the Henry Dissto 
Trophy by saw 
through the log in © 


\\_ inutes and 2 
\ 


astest eanyers in nine Northwest camps compete for sawbucking championship 
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Freak Golf Clubs Form an 
Interesting Collection 


‘HE golf clubs shown above are from 
an English collection. A cross- 
beam putter (1) is a curiosity from 
America, Comb clubs (2, 3, 4) are for 
‘sandy courses. ‘The putter with a spring 
claw (5) saves a stout person from 
stooping. A swan-necked driver (6) was 
designed to improve a club's balance. 
‘The mallet-shaped driver (7 and §) was de- 
signed by the Marquis de Chasseloup 
Laubat, who exploited the theory that the 
flight of the clubhead through the air 
should be like a swallow's. 


ECENTLY, in San Francisco, a test 

was made to show how it was 
possible for a mounted officer to save a 
rowning person. Mabel Green, cham= 
pion long-distance swimmer, volunteer 
Yietim, plunged into the sea, swam a bit 


No Tedious Practice Is Needed 
to Play This Instrument 


IPM a tune and become a fll-Medged 
member of a jazz band. This entic- 
ing suggestion that would make musicians 
of us all without long and tedious hours of 
Practising comes with the invention of a 
new musical instrument recently intro- 
duced in England, and ilustrated at the 
left. 

It has two horns and humming into 
the mouthpiece starts the music. The 
effect is said to be that of a muffled 
trombone. 


The World’s Largest Book 


ABOOK weighing 500 pounds, said to 
be the largest in the world, recently 
‘sas displayed at the Southern Exposition 
held in New York City. It in entitled 
“The Story of the South in the Building 
of the Republic,” and contains 2000 
words. ‘The leaves of this huge book are 
turned by electricity. 


SING the same mo 
with which skiers «li 

over icy mountain slopes, 

Otto Saur,a young German 


The water skis, 
shown in the pic” 
ture at the right, 
which he perfected 
recently and dem- 
‘onstrated on alaice 
near Berlin, are 
the result of wev- 
eral years of study. 

‘Theskis are con- 
nected by braces 
that can be ad- 
justed by thumb- 
‘screws to suit the 


skier's conve- 
nience. He pro- 
pels himself 


with paddles. 


off shore, then called for help. A squad 
of five policemen dashed into the ocean, 
and spurred their horses out through tl 

breakers. ‘Then one officer tossed a well 
aimed lariat in the direction of the 
‘swimmer and pulled her ashore, 


Bank Employees Shoot Dummy 
Bandit for Practice 
Bees are wise to stay away from 

Chicago, for there bank employees 
are learning to shoot, and to shoot 
straight. Employees in a large number of 
the city’s financial institutions are given a 
special course, training them how to 
Ihandle a yun for protection in case of 
hold-ups. 

To sharpen their eye and learn how to 
“‘get their man,” a dummy bandit is used. 
‘Training with this novel target has found 
favor with the bank protective associa 
one of the country. 


Autos Outnumber Phones 

HERE are now 2,000,000 more motor- 

cars than telephones in use in the 
United States, according to statistion 
recently announced by the Western 
Electric Company. A. census by this 
company shows 17,740,236 motor-cars in 
operation, as compared with 15,969,454 
telephones, or 100 motor-ears for every 86 
telephones in the United States. 

In France the proportion is even more 
startling. There the latest figures show 
573,967 motor-cars in, operation com- 
pared with 624,502 telephones, or 100 
motor-cars to every 81 telephones. 
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What the Up-to-Date 


She Looks for Labor-Saving Devices 


Ironer Takes 
Little Space 


When the ironing is 
done, this compact 
ironing machine ‘can 
be tipped over in an 
upright position, as 
shown Below, and 
stored away.” The 
froning shoe is auto- 
‘matically opened and 
closed by motor, or 
may be opened by 
hand if preferred 


Dust-Catching Pan and Brush 


A combined dustpan and brush prevent 
‘dust from flying while sweeping. stairs. 
‘A shaped canvas frame is attached to pan 


Automatic Ironer in Use 


‘The ironer shown above is heated by 
clectricity or as. ‘Shirts, waists, and 
Bical aricle are iomed_ at one, end, 
which is open. tt pieces simply 
tare fed to the roller, A fuck attached 
to the ironer at the right js handy for 
holding and airing the finished articles 


rn 


Holder for Hot 
Fruit Jars 


‘To prevent burns and cuts when canning 
{a the purpose of this holder and wrench 
for fruit Jars. It holds the jar firmly 
while being filled, and can be removed 
ccauly, after the jar lid is screwed on, 
sienply by inverting fruit jar on the table 


ker cutter, and small hatchet. 
A Portable Electric Cooker _ ie ea oe Ree 
Because of its well insulated oven, it in housewife will find a hun 
claimed that this electric fireless cooker dred’ wees for 4€ acd will 
consumes very little current. Tt_will ‘always keep it near by 


bake, boil, roast, steam, stew, and fry 


as 
eS 


Combination of cooking vessels 
fe provided with the useful cooker 


Ironing by Gasoline 
“This gatoline ion is heated by gasoline contained 


nes avr ately etc 
pepe a oer, 8 in the fount is warmed by heat conduction, which 
scaaieugioa:,  seteemetepeeen es 
See eee 
placed in the inner cylinder. average ironit means of a valve 
pee Eh So 


the lid closes the holes in the cylinders fo any degree desired for light or heavy work 


Jaty, 
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Housewife Is Using 


to Shorten Her Working Hours 


5] «A Homemade 
Marcel Wave 


The makers of the 
hsir-waving device 
shown below claim 
that a perfect mar- 
cel wave can be at- 
tained ina few 
minutes. The ap- 
pliance consists of 
Six combs that set 
the waves, which 
afterward are held 
in by hairpins until 
the hair” is dry 


‘An Opener for | 
Square Cans 


It is claimed that 
this opener will eut 
‘cans with square or 
val tope a easly 
Near the cutting 
wheel ia a smaller 
Wheel, “Both re- 
volve, cutting just 
below the rim 


preparing a meal, 
she may use the porcelain side of the 
table folded to half its size: but when 
‘mealtime comes, the opened oak side is 
used. Tt easily’ will ‘seat eight people 


Gas-Range Flue 
Catches Dust 


sep enge bp 
Eg gig 
Eaten 
rienrace 
iat eee 
Seana 


Self-Cleaning Fork 


Pushing a little lever 
fon the handle of this 
ingenious fork quickly 
and easily removes 
meat or other food 


An Elevating 
Clothes-Drier 


‘An old friend with a new fea- 
ture is this elevating clothes 
drier pictured at the right, 
that will ft in any convenient 
‘comer and that will raise the 
clothes near to’ the ceiling, 
Where they are out of the 
way. A central su 


Don’t Wait for Washday 


Many a business woman will get a great 
The takers clans ae ie wil weak 
. ‘laior that it- wil we 
Tie makers chain that & will wash New Bottle-Brush Handle 
chiefs in afew minutes. “tschief virtue, Nurses and mothers are probably the 
Perhaps, lies in the fact that while the only ones who will recoghise weed 
Erties are being sloshed around in the tly the particular vatusot this Inst 

Suid, ne water splashes the operator. bottle brash, “A tum of 
‘The washer also ig useful ia'a sekroom and the baby’s botde wil 
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Builds Novel Concrete Homes 


A, NOVEL experiment in house construction is being carsied 
out by Walter Rex, of Whitley Bay, England, inventor of 
‘a new type of concrete block. The house is built of timber, 
faced with concrete units tied to the framework with lugs and 
galvanized nails. ‘The exerior finally is rough cast. 

‘Under mass-production methods, the inventor claims that, 
including plastering in the interior, a house of this type could 
be ready for occupancy in 28 days after building was started 
at a cost of approximately $1800. 

Mr. Rex made all of the conerete units for the house shown 
in the photograph on the site, in molds designed by himself, 
It will be noted that even the scaffolding is of an unusual type, 
this, too, having been desigred by the inventor 
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Ox THE burning wastes of the Sahara Desert one tribe of natives 
has found a way to keep cool. It lives in a city built com- 
pletely underground. A Swiss traveler, who exnlored it recently, 
says that it has a population of about 30,000 and that goats, 
chickens, and other animals share the rooms with their owners, 
In the inky black rooms a cool temperature is maintained all 
the year through, and treacherous sandstorms of the outer 
world are avoided. Oil lamps are used for illumination, 


Electric Machine Sifts Ton of 
Sand in Four Minutes 


TON of moist sand can be sifted in 
four minutes, it ia claimed, by anew 


siting ne that obtains its motion 
from its unusual construction. An elec- 
tric motor is connected direetly with the 
riddle, ‘The armature and the shaft of the 
motor remain stationary while the field 
and motor housing revolve at a high 
speed, 


‘The housing is weighted on one side 


Portable Sanding Machine Is 
Electrically Driven 
PRODUCTION of high grade hand 

work at machine speed is the chief 
advantage claimed for a new portable 
electric sandpapering and grinding ma- 
chine designed for finishing hard woods or 


cfs 


How the electric sander ia operated. Rollers 
at the base of 1 help qude the machine 


metals, removing varnish, and many other 
similar uses. 

‘The motor, inclosed in a dustproot 
compartment, is of about one-third horse 
power and operates on any 110-volt light- 
ing circuit. A drum, around which the 
‘sand or emery paper is clamped, is in- 
closed in an upper housing 

‘The base is fitted with rollers to guide 
the machine over the work, and between 
these and the power plant there is a 
screw adjustment for depth of cut. 

‘The Whole Family Reads It 
My wnowe family, young and old, reads 
POPULAR SCIENCE MONTHLY from cover 
to cover.—A. W. TT, Preston, Minn. 


ering the boats is a 


so that as it revolves, an eccentric or 
cireular motion is conveyed to the riddle. 
‘This rapid vibratory movement is said to 
insure more thorough and faster screen~ 
ing or mixing of materials than former 
methods, where a stationary screen was 
used. ‘ 

Tn straining or mixing liquids, a special 
attachment is used. Attached to the 
bottom of the lower receptacle is a spout 
for delivery of the material 


‘Sifting sand by electric motor. Armature and 
shaft remain stationsry while housing revolves 


Lifeboats Lowered from Ship Automatically 


PPARATUS for 
lowering life- 
oats in the quickest 
time possible has long 
held the attention of 
ship designers. Low- 


most difficult feat, 
expecially from the 
lifted side of a tilted 
deck. 

The photograph 
shows an entirely new 
and ingenious type of 
davit for lowering 
boats, installed on a 
new British liner, the 
Cathay. 

This davit works 
automatically. Two 
arms from which the 
boat is suspended roll 
fon wheels down in- 
clined tracks fastened 
to the sides of the 
ship, and finally sus- 
pend the lifeboat well 


clear of the side of 
the vessel. 
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Waterproof Plywood Molded by New Process 


"THROUGH a new method of molding 
waterproof plywood, wood may be 
shaped almost as easily as metal, it is 
claimed, and used in a wide variety of 
ways. For airplane fuselages, curved 
roofs of buses and street-cars that are 
subjected to severe weather changes for 
many years, the material is said to be 
especially 

Plywood p: 
thin sheets of wood glued together, the 
grain of the center sheet crossing that of 


the outside sheots at right angles. ‘This Sane: 
crossing prevents expansion and contrac- porting “seven men 
tion with changing moisture conditions, 

‘While simple curved surfaces can be made 

successfully by gluing together pieces of the plywo: 


pound curvatures often result in splits. 


In the recently developed method the plies are glued to- 
waterproof glue. ‘The wood then is boil 
ed until it is softened, after which it is put in 

. These press the wood into any shape desired 


other with a 
or st 
heated di 
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"The body in in two sections, removable. separately 


Ash-Truck Made 
Dustless 


UST or ashes carried 
in open trucks often 
are distributed freely by 
the wind along the way. 
When the truck reaches 
its destination, only part 
of the load remains, ‘The 
rest is spoiling the ap- 
pearance of the streets. 
‘Anew type of dustles 
ash-truck with sliding lids 
recently has been intro- 
duced for use by street- 
cleaning departments 
‘The body is in two sec 
tions. Either can be 
lifted separately. 


Life-Saving Ladder Invented by a Pilot 


UILLAUME GUIVAR'CE, 2, yet 
of the port in Audierne, in Britt 
France, recently invented ' lilesnving 
ladder for use along the high sea walls on 
that rough coast. Storms often dashed 
small boats against the walls and the un- 
fortunate occupants, unable to reach the 
top of the wall, perished. For rescue 

‘work from boats and 


said by those who have seen it in use to 
‘be equally effective. 

‘The ladder is made of tarred rope with 
rungs of wood that have balls at each 
end that ean be by a drowning 
person. It is fastened at the top of the 
wall. "To the lower end of the ladder a 
cord carrying floats is attached. This 
may be grasped by a struggling person 

who is not able to 


reach the ladder 
by swimming. 
Another cord, 
hanging from the 
top of the wall or 
pier, has a slip- 
Knot noose that 
the drowning per- 
‘son can slip under 
his shoulders, pro- 
ed he has 
strength enough to 
do it. ‘this 
in position, a res- 
‘cuer on top of the 
sea wall can help. 


SUCCESSFUL tests 
of natural gas as 
a substitute for 
gasolineinautomo- 


biles are reported 
from Rome, Italy. 


Concrete Bases Keep Phone 
Poles from Rotting 


[05S of, Poles. through the rotting of 
their bases in the ground is a serious 
problem of telephone companies. France 
claims to have solved it by an ingenious 
‘method of mounting the poles on bases of 
concrete. ‘This method in said to be ine 
expensive and to requir little additional 

‘The pole fits on a base of concrete, held 
in position by four steel strips. ‘This 


‘ow the poles are bolted to onerete basen (0 
prevent. their” rotting ia the 


base is precast with bolts in the form, 
Holes are bored in the pole at the storage 
yards. On the spot where the pole is to 
bbe erected, it is bolted between the steel 
strips and thus attached to the concrete 
base. The assembled whole then is put 
up in the ordinary way. 

‘A.space is left between the pole and the 
concrete to allow for circulation of air and 
s0 avoid dry rot. Care is taken that the 
concrete protrudes above the ground at 
least a foot. 


Electricity a Moth Killer 


Owe of the newest uses for electricity on 
the farm comes from New Jersey, where a 
peach-grower recently discovered that a 
battery of electric lights, hung low over 
pans filled with kerosene, was an effective 
way'to rid his orchards of the Orient: 
moth pest. The lights, he says, Ture the 
moths from the foliage. ‘The moths fly 
for the lights and soon fall into the 
deadly kerosene pans. 


‘Tongs Assist in Handling 
Ice-Cream Cans 
HANDuING an ice-cream can, even in 

‘summer, is a cold job; fishing it out 

of salt water in a large freezer is a slippery 
‘An inventor has made the task of 
packer und delivery man easier by 


t 


making tongs fitted especially for this 
work, 

Curved cross pieces on the ends of the 
tongs grip the ean firmly. With the aid 
of the tongs, the rounded container, it is 


Know Your Car 


[N THESE days of removable 
auto cylinder heads, removing 
carbon and grinding valves is 
much easier than it used to be. 

Carbon ean be burned out with 
oxygen so easily that most owners 
have the job done this way rather 
‘than with seraping tools, But 
carbon seems to collect much more 
rapidly in a eylinder head that has 
‘been burned out than in one where 
the carbon is removed by hand. 

‘A good compromise, however, is 
to alternate, having ‘the carbon 
‘burned out one time and seraped 
out the next, 

‘To do a good job of carbon 

nd valve grinding: 
sure to remove ail the 
carbon so that the metal is smooth 
and bright. 

2—Don't try to hurry the grind- 
ing. Use moderate pressure on 
the valves, turning them with a 
back-and-forth motion. 

‘3—Be careful not to allow any 
of the grinding paste to fall down 
into the cylinders or valve-stem 
guides. 

4—Be careful to use gasket 
shellac with a new gasket when re- 
placing the cylinder head; also 
try all the cylinder-head bolts 
after the motor has been run a 
few miles. 


POPULAR SCIENCE MONTHLY 


July, 1925 


New Inventions an 


Practical Ideas You Can Use at Home 
World’s Laboratories—A Fascinating 


claimed, can be carried as easily as a cake 
of je, The ilustration at the left shows 


New Sounding Device Aids in 
Ocean Survey 


PERFECTION of « new sounding de- 
vice especially designed for speedy 
mapping of the ocean floor by means of 
echoes from the sea bottom, was an 
nounced recently by Dr. H. C. Hayes, 
U. S. Navy physicist and inventor of the 
sonic depth-finder and other submarine 
signaling devices. 

‘The new apparatus will be given a 
rigorous test on the U.S. 8. Dallas within 
the next few weeks and is expected to 
displace the larger and more costly 
‘machines now in use. 

Surveys by means of the original sonic 
depth-finder were made by the battle 
fleet that was operating in the Padific. 
‘These surveys are made in the ordinary 
course of the voyage and in the last year 
remarkable results have been obtained in 
many parts of the world. 

For example, a hitherto unknown bank 
in the supposed deep China Sea was dis- 
covered by a ship equipped with this 
Gevice. Another bank was discovered by 
4 ship traveling from Gibraltar to New 


‘Twenty-six thousand lives, nearly five 
times the number killed on both sides in 
the battle of Gettysburg, were lost in 
traffic accidents during the last year. In 
addition, more than 700,000 persona were 
injured permanently from the same cause. 

More than a third of the auto victims 
were children. Smashed automobiles and 
other property destroyed in traffic acci- 
dents amounted to the appalling sum of 
$1,000,000,000. 


Clock Shuts Off the Gas when 
the Meal Is Cooked 


Adjustable Arm Supports New 
Magnifying Glass 

NEW type of adjustable reading- 

glass that can be supported on either 

a table or a chair recently has been 

Perfected. "A metal arm that holds 

‘the glass is fitted with universal joints, 

making it possible to swing the glass 
‘easly to any position desired 

A clamp is used for fastening the glass 

to the arm of a chair or the edge of a table, 


Red Pepper Found Useful to 
Prevent Asphyxiation 


RED pepper that makes you sneeze has 
found a respectable and worthy use in 
the world. It can save human life, 
Captain Frank B. Gorin, secretary of the 
Chemical Warfare Association, recently 
disclosed this discovery. 

A volatile oil is derived from the red 

This can be mixed with the il- 

luminating gas that flows through your 
gas mains. Then if the flame should 
blow out, and gas escape into a room, am 
fone breathing it is seized with su 
violent coughing and burning of the eyes 
‘that he has to run from the gas-laden 
atmosphere. Thus accidental asphyxia- 
tion is prevented. 


A, MAGIC alarm-clock, on the job to 
keep the meat from burning while 
the housewife goes shopping or to the 
movies, is shown in the illustration. The 
clock is set for the number of minutes it 
should take the food to cook, and when 
those minutes have elapsed,’ the alarm 
goes off. ‘The vibrations of the bell turns 
‘the gas off automatically. 

This stay-at-home assistant was in- 
vented in France, where housekeepers, 
just as in America, dislike being tied down 
to the kitchen. 


‘WoourN material or fur that is cleaned be- 
fore it is put away for the summer has 
a better chance of getting safely through 
‘the moth season, because moth grubs like 
soiled spots best. 


Handy Buckets Easily Made 
from Tin Cans 


ARGE, well made tin cans that come 
from the grocery store may be made 

into serviceable 

buckets by the ad~ 

dition of handles 

{rom worn-out 

buckets. After the 

top of the ean is 

removed, ears for 

holding the handle 

are made of gal- 

vanized iron and 

riveted to the ean 

as shown. 
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Useful Discoveries 


—Faluable 


BEACK hands as wells 
usually result pen 
‘your shoes at hot 

tinin the 


‘the 
‘ordinary wize fis in the 

has a conveniently large 
wooden cover helpy to keep 


Plucking from drying. 


‘king tin sets Im the holder 


Chemistry Is Saving Millions 
in Tire Bills 
(CHEMICAL research is saving Ameri- 
ean motorista 
tire bills alone, a 
statement made bj 


research has added ma- 
terially to the life of a tire, Twenty 
years ago the average life of a tire was 
only 2500 miles, whereas tires now are 
made that cover 15,000 and 20,000 miles 
before wearing out. 


Simple Lawn-Mower Sh: 
Is Adjusted Easily 


simple hand too] 
adjustable t 
mo 
fit Iarpent 
run along it,” A 
perfect edge is anid 
0 be obtained in 
a few minutes. 
‘The sharpening 
is done by a stone 
cylinder. To se- 


is rotated slightly. 
‘Wheh the stone is fulhof steel, it may be 
removed and cleaned ih gasoline or soap 


and 
Gungiuman 
Lire, 


Contributions from 
Test of Your Scientific Knowledge 


the 


INSOMNIA may be cured simply by 
decorating and upholstering one's bed 
room in a quiet, subdued blue, according 
to the recent statement of a prominent 
French physician. Red both tires and 
excites, green makes one happy, but blue 
brings rest and sleep, he says. 


Heavy Metals Kill Germs 
by Stealing Sulphur 

(Gye atat tt pin ol led “heavy 

Hike i, silver, mercury, 
copper, and lead, are effective disin- 
fectants because they break down the 
delicate chemical balance in living matter 
‘by robbing it of its sulphur. Results of 
researches embodying this theory were 
presented recently the National 
linand JAK 3 


Novel Thrift Bank Hidden 
in a Picture-Book 


IN ORDER to encouragejpmall childrei, 
Drom prion acct oer 
and at the same ‘time bit 
ing, a thrift bankbook 

ed 


his coin ina crele in oné 
of the cardboard pages of the boole”and 
+ : 


ofa 
the 
quicker the picture will be compléted. 

‘are pages for coins of different 
values. When filled, the book holds five 
dollars. ‘The hidden treasure can be 
removed when all of the pictures are 
finished, and other picture stamps used. 


picture. ‘The more coins he sav, 


'-Watering Flower-Pot Has 
Windmill Attachment 


‘reservoir containing a water 
supply that needs to be replenished 
only every four or five weeks, a 
watering flower-pot has been 
recently, A windmjli-yt't! 


How Much Do YOU 
Know about Science? 


"THE following 12 questions, 
each relating to some funda: 
mental fact of science, were se- 
lected from hundreds of queries 
‘sent in by the readers of POPULAR. 
Sctence Montuty. How many 
of them can you answer correctly? 

Do the best you can, then turn 
to page 111 and see how nearly 
you were right. 


1. How much air do you 
‘breathe! 

2. Does It ‘use up energy to 
think? 4 


What indications have we 
that man’s ancestors had 
tails? 

Why can one touch a red-hot 
iron with a wet finger and 
not be burned? 

How can you tell whether 9 
piece of jer mai 
platinum or of silver? 

6. Why does asbestos not burn? 

7. What would happen if the 

earth collided with a star? 

8. How do trees become petri- 

fied? 


Why do ants keep little cows? 

Are radio waves the same as 

light waves? 

11. Why does blotting-paper ab- 
sorb ink faster than ordi- 
nary paper does 

12. Why is there no air insidean 
electric lamp bulb? 


sprints Are 
‘Available 
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Tested and Approved by the Institute of Standards 
An Up-to-the-Minute 


Four-Tube 


Receiver 


Easy to Build—Gives 


Maximum Results 


BATTERY] 


By Alfred P. Lane 


ERE i a radio receiver that will 

appeal to novice and expert alike. 

‘The novice will find it easy to 

build and the expert certainly will be 

‘mtinfiod with the way it brings in distant 

stations without sacrifice of selectivity or 
volume. 

‘The Popular Science Institute of Stan- 

dards has carefully tested the model re- 


‘cause there are only t} 
second, it is possi 

quickly by thr: 
the detector tul 
to oscillation; 

regeneration as o 
tained in this receiver 


climinates the mechanical work of mount- 
ing a rotating coil, which is troublesome to 
many amateur builders, and there is an 
electrical advantage in eliminating the 
moving magnetic field, which often is 


responsible for distortion through 
back to other coila with which it 


supposed to couple. 


variable r 
‘of intersts 
to use one 
nt current in all four 
therefore is reduced 
implieity. 

parts used in the receiver are 

construction and can be 
any dealer in radio supplies, 
jception of the tuning units 
, D, and these are simple to 


with the 
A, Band 
wind. 


‘The receiver is designed for use with an 
‘outdoor antenna from 75 to 100 feet lon, 
It will be found, however, that it is su 
ciently gwerful to give excellent volume 
‘on loca stations when a short indoor 
antennafis used. 

H® 
unit. 

C ang D—detector tuning unit, 

E and F—variable condensers, .0005- 
mid. eapacity. 

‘G—variable condenser, .00025-mfd. ca- 
pacity, 

H—grid condenser, .00025 mfd., with 
ips for grid leak. 

J—balancing condenser. 

K and L—medium ratio audio-tre- 
quency transformers. 

‘M,N, 0, and P—vacuum-tube sockets, 

Qrheostat, 6 to 10 ohms. 

R—variable resist- 
ance, 10,000 to 100,000 


are the parts you will need: 
and B—radio-frequency tuning 


does not at all affect 
the wavelength ad- 
justment. 

Another advantage 
that will appeal to the 


ohms. 
S—arid leak, 4 me- 
s gohms. 
T— open-circuit 
sack. 
U—composition 
Z| panel, 7 by 24 inches. 


V—wooden base- 


home constructor is the 
absence of moving coils. 
Getting rid of the ro- 


board, 14 by 8 by 23 
inches, 
W_— composition 


tating tickler coil, often 
employed in circuits of 
this type, kills two 
bites with one stone. It 


binding-post panel, 134 
by 8 inches. 


‘Two pieces of hard 
rubber or other com- 
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position tubing 234 inches in diameter 
‘by 8 inches long; $4 pound of No. 22 
double silk-covered wire; three S-inch 
dials; seven binding posts, also the 
brass brackets, bus wire, and so on. 


READERS may wonder 
why the grid leak S is 
specified as 4 megohms in- 
stead of the more common 2- 
megohm grid leak. ‘The rea- 
son for this is because the 
model receiver gave slightly 
better results in the Popular 
Science Institute of Stan- 
dards laboratory with the 
higher value of grid leak. 
‘The value of the grid leak de- 
pends on the tube with which 
it is used, however, and you 
may find that a lower or 
higher resistance at this point 
IL give you better results 
with the tubes you use, 

‘ust as a chain can bemg stronger try 
Its weakest link, sothe yaluy of any home 
built radio recgiver-dépendg on all of the 
parts that go to"make upjthe electrical 
circuit, It is a mighty gofd idea to write, 
to the Popular Science Ipftitute of Stany 
dards for a list, of tus apd 
proved by the diffjiite and it will alag 
help if you will-take this copy of the 
magazine with you when you go to your 
dealer to purchase the parte. 

‘The variable condensers can be of any 
good make and you will find it worth 
while to have them fitted with verniers, 
either the built-in type or in the form 
of Vernier dials, 
malancing condenser J ean be of 
tthe tubular type shown in the illustra- 
tions, or you can use one of the midget 
condensers ordinarily sold in most 
radio stores for use as Vernier tuners. 

‘Upon the quality of the audio trans- 
formers K and L will depend the kind of 
reproduction you will obtain from the 

Good audio transformers 
‘but they certainly are worth 


“tThe rest of the parts do not need com- 
ment. 


Any standard make will do. It 
jowever, to purchase sockets 
standard 6-volt storage- 
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battery type of tube, since a number of 
dry-cell tubes are made to fit this same 
socket. 

After you have bought all th 
including the eabinet, you are ready to 


XS 


Fig. 3—Thie wing diagram will 
1d" beginners not negated 
‘ith the redo nymbole in Fie. 2 


Fig. 4—Side view ofthe set showing the layout 
ol the twostage audio ampliser. "Notice par 
‘Geularly how the © battery ia hooked up 


proceed with the construction of the re- 
ceiver. Note that the arrangement of 
the parts shown in the model receiver 
calls for a cabinet 8 inches deep. It is poasi- 
ble to crowd the parts a bit and get the 

‘et into the usual 7-inch-deep 
cabinet, but you will find it 
much more ‘satisfactory to 
use the deeper cabinet. 

‘The first operation is to 
lay out and drill the panel 
according to the dimensions 
given in Fig, 6 on page 113, 
Only’ conter’ holes. for +! 
‘various instruments are give 

After you have the pan 
drilled, fit it to the cabinet, 
You may find that the row 
of screws that hold the 
panel at the top should be 
1 inch from the edge instead 
of 3¢ inch, as shown in, the 
panel drawing in Fig. 6. This 
will depend on the eabinet 
‘you buy. Serew the panel firmly into 
the cabinet and then hold the wooden 
baseboard against the bottom of the 
cabinet and the back of the panel. Th 
‘you can spot the holes for the screws th 
hold the panel to the baseboard through 
the holes that already are drilled in panel, 

‘The next step is to fit the binding. 
post panel W to the baseboard and cut 
the opening for it in the back of the 
cabinet. ‘The easiest way to cut a hole 
‘of the proper size isto use a keyhole saw, 
starting it with a 3inch hol 


HEN you are satisfied that the 
fit, proceed to 
fastened tothe 


panel, 
‘The winding of the tuning induc» 
tances A, B and C, D should be done 
next. Take one piece of the tubing 
mentioned in the list of parts and drill 
‘two small holes }¢ inch from one edge 
andabout 14inch apart. Nowturn thetube 
around halfway and drill two more holes 
34 inch from the other end. ‘Then drill a 
hole for the brass bracket shown in Fig. 
Next wind 834 turns of wire, boginning 
the lower end, and twist a loop for a tap 
asshown in Fig. 5. Continue the winding 
‘(Continwed on page 113) 


Fig. 5—Vlew of the four-tube radio receiver from the top, showing in detail the arrangement of parts and wiring 


When Your Set Balks 
in Summer 


How to Cure the Radio Troubles that 
Come with the First Hot Weather 


By John Carr 


looked on by a number of radio fana 
‘as a necessary evil, like the income 
tax. And thin is true as far as several 
Kinds of troubles peculiar to summer are 
concerned, No one yet has found a good 
way to eliminate static, for example. 

‘In winter there are occasional nights 
when static noises are severe enough to 
other reception, but with the frst wa 
‘weather, these annoying crackling an 
crashing sounds increase so that 
often completely ruin the finest pri 

There is, however, at le 
way to reduce the effect 
vided you have a 
receiver, using fr 


px radio reception in summer is 


kknifelike 
indoor 


brought in with 
you are in a pé 
tion, the distant stations also will be 
received now and the 

‘The indoor antenna likewise will help 
to cut down code interference, but if 
you hear dots and dashes along with the 
music while you are using an indoor an- 
tena, the only remedy is to tune in a sta- 
tion on a different wave length until the 
ship gets through with the traffic it is 
handling. Eventually, and perhaps with- 
in the next two or three years, all ship 
transmitters will be of the continuous 


wave varioty and 


bear it. 
nds of electrical 

cause for the radio 

this interferent 

dots a1 1s, is of the all-year-round 

val ith one exception, and that is the 


‘Last year I ran into this 
ference in a particularly 
form. One hot night in mid- 
june, I settled down to listen to a concert 

ym one of the local stations, using the 
jort indoor antenna. About the middle 
f the second selection, a crackling buzz 
red that completely drowned the 
program, 


“THE first thought that occurred to me 
was that something had gone wrong 
at the broadcasting station, but when it 
kept up for several minutes, with no 
change in intensity, it became obvious 
that nothing was wrong at the station, for 
the monitor at the studio would certainly 
ve discovered and remedied such a 
disagreeable noise. 

I went over the battery connections, 
fiddled with tube contacts, and did almost 
everything I could think of. Finally I 
decided that some form of electrical ma- 
chinery was to blame and I set out to 
find the offender. Ifound it easily. My 
neighbor in the next apartment had just 
ought an electric fan. It was located 
against the wall within two feet of my: 
radio receiver, with nothing but the usual 
‘wood-and-plaster partition between. 
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It cost me about two dollars to cure the 
trouble, since I could not very well insist 
that my neighbor stop using his new 
electric fan. Being a true neighbor, 
however, he was kind enough to allow me 
to connect a one-microfarad condenser 
across the brushes of the fan motor, and 
the interference immediately stopped. 

Hot summer weather usually is accom- 
panied by excessive humidity, and damp, 
sticky weather is bad for radio receivers, 
All kinds of sizzling and crackling noises, 
which often closely resemble static, ean be 
traced to leaks caused by a film of dust on 
the apparatus that has soaked up moi 
ture. Thus there are advantages in 
keeping your radio receiver free from dust, 


PAT and dampness also are enemies 
‘of batteries in general, and dry-cell 
batteries. in particular.’ Instructions 
given for the care of batteries always 
stress the value of keeping them free from 
dust and in a relatively cool place. If 
your B batteries, for instance, do not 
‘seem’ to last as long as they should in 
summer, you may be to blame, Perhaps 
you have them located where the hot sun 
shines on them for hours at a time. ‘This 
is bad practice. A layer of damp dust 
allowed to collect on the wax tops of dry- 
cell batteries causes a steady leak, 80 keep 
the tops of the batteries clean, 

Obviously, the radio receiver itself 
should not be kept in a place exposed to 
dampness. A location which is per- 
fectly satisfactory in winter may not be at 
all suitable in’ summer. A near-by 
window, for example, will be open a good 
part of’ the time in summer, although 
closed during the winter. 

Another matter of importance to the 
radio fan during the summer is the use of 
a lightning arrester. ‘The chances of 
trouble from lightning are, naturally, 
rather remote in winter, but the omission 
of this apparently unimportant accessory 
may lead to serious trouble in. summer 

If you have neglected to install a 
lightning arrester, now is the time to get 
fone. Make sure that it is of type ap- 
proved by the Board of Fire Under= 
writers and also be sure that you connect: 
it properly, It is much better to be safe 
than to run a chance of a severe shock, a 
possible fire, or a burned-out radio set. 


Have You Entered 
Our Remarkable 


$10,000 
Goes 


YOU still have plenty of 

time to win one of the big 
cash prizes. Simply turn to 
page 19 of this issue. ‘There 
you will read just how you can 
enter this fascinating compe- 
tition, You are sure to havea 
lot of fun finding out whav’s 
wrong in the pictures of John 
and Mary Newlywed. Don’t 
miss the year’s greatest contest. 
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Herbert Hoover Joins 
One-Bulb Fans 


Novelties of the 
Month in Radio 


Learns the Little Fellow's Troubles 
‘The big boss of radio, Secretary of Commerce Herbert 
Hoover, has invented in smple ene tube receiver, He 
listens ‘outfit to learn first hand the problems 
fof the millions of owners of simple sets in the United States 


Radio Bonnet 


This queer millinery “creation” made entirely of 
radio parts, was exhibited recently in San Fran- 
cisco ‘by “Miss Vera Luddy. Antenna wire, 
spaghetti, dials, and small articles form the hat, 
which is surmounted by three insulated lead-ing 


sting 
he with apparstts of = 

Senecceect The Oes | 

‘Sam mates broadcasters keep 

to their own wave lengths 


Rare Bird Sings 
to Microphone 
(One of the performers in a 
jlnt recital recently given 
before the microphone ina 

ating 


Electricity Rides on Flame 


A novel way of showing how elec- 
tricity travels through space. “The 
candle flame throws off electrons as 
does a vacuum-tube filament and 
‘current flows between two wire disks 


Broadcasting Radio 
Convention 


At the right is the high-powered low- 
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Bow to Install Your Radio Set 


Are You Getting the Best Results?—An Expert Tells How 
to Check Up on Your Antenna, Tubes, and Batteries 


By James E. Smith 


FRIEND of mine isin the radio 

business. A couple of days ago 

I dropped into his store for a 
chat and while I was there the phone 
Tang. A woman was on the other end 
of the wire, judging from my friend's 
replies, and it was obvious that she 
‘was the owner of a radio receiver that 
‘was not working right. 

‘My friend assured her that he would 
send a man around at once, jotted 
down the name and address, and 
handed it to the service man" 

Fifteen minutes later the service 
man returned. His face registered 

disgust. 
|, what was the trouble?” said 
my friend, 

“Nothing—nothing at all!” the 

“She ordered 


that set by phor 
store bargain ‘ad,’ not noticing that 
‘without accessories’ joker and—" 
‘And. I suppose something was 
ing,” my friend broke in, grinning. 
"Il say there was,” the repairman 
went on, “No tubes in the set, no bat- 
tories, no, antenna—not even 'a loud- 
peaker. She was just sitting there 
Gwiddling the diale and expecting the 
music to come out through the pores in 
the wood, I guess! 

‘That incident actually happened, ridic- 
tulous as it may seem; and, come to think 
of it, why shouldn't it happen more fre~ 

quently than it does? 
Why should a woman—or 
aman for that matter—be 
‘expected to know that a 
radio receiver is of no use 
unless it is fitted with the 
other parts that go to 
make up a complete radio 
\ installation? 


Which Tube Is the Good One? 


‘You can't tlt by the looks. for all yacoum tes 
took bout alike. To be aure of getting god 
toes, buy them from a reputable dealer and 
Ave them carefully vested before purchase 


New people are becoming interested in 
radio all the time; and for the benefit of 
these novice radio fans, it may be well to 
go over, briefly, the most important de- 
tails that must be attended to before the 
radio installation ean be considered first 
class. Fans who already have sets in 
‘operation also will be interested, because 
they can check their own outfits to see 
how near they come to ideal installations. 
A complete radio installation consists, 
essentially, of a means for collecting the 
radio waves—the antenna system; an ap- 
paratus for converting these radio waves, 
into electrical impulses in a usable form— 
the receiver proper; a device for 
changing the electrical impulses into sound 
‘waves—the loudspeaker; and a source of 
electrical energy, such as batteries, 


INSIDER the antenna first. The 

ideal antenna would be a single wire 
running straight up to a height of from 75 
to 100 feet, and without supports of any 
kind. Obviously, such an antenna is im- 
possible, but it does give us a goal tostrive 
for. See, therefore, that your antenna is 
as high as possible, For example, a 50- 
foot antenna that is 35 feet above sur- 
rounding objects would be more effective 
in bringing in distant stations than an- 
other antenna 100 feet long stretched 
10 feet above the ground. 

While it is impossible to erect an 
antenna without supports, you can use 
the minimum number of supports and 
insist that the ones you do use have the 
best possible electrical insulating prop- 
erties. ‘The absolute minimum number 
of supports is one insulator located at the 


far end of the antenna, with the near 
end directly connected’ with the an- 
tenna binding post on the receiver, 
Very few radio fans are located 
where such an arrangement is possible, 
‘The more usual installation consists of 
fan insulator at each end of the wire, 
with a wire coming down from one end 
of the antenna to the radioset. Remem= 
ber that the antenna should be strung 
so that it will not sway with the wind. 


A G00D ground connection is just 
asimportant as a good antenna, A 
ssolid connection witht he nearest eold- 
‘water pipe is nearly ideal, 
Do not forget to include a good 
lightning arrester in your antenna- 
ground circuit. It will not affect the 
efficiency of your reception and it may 
‘save a serious fire or injury to your 
receiver, 
‘The next step is to see that your 
receiver is equipped with good vacuum 
tubes, ‘This is extremely important. 
All tubes look about the same, but 
looks are no criterion for vacuum 
tubes. Buy them from a reliable dealer 
and make sure that he tests them care- 
fully in a good tube-testing circuit that 
will indicate the operating characteristica 
of the tube. Merely testing to see if the 
filament will light means nothing at all 
except that the tube is not burned out. 
‘A tube may light and yet be 
absolutely worthless for ra- 
dio work. 

Locating the receiver in 


S0eT. 
i 


LOW HORIZONTAL. ANTENNA 


‘The High Antenna 


your home is usually a compromise be- 
tween efficiency and good looks. ‘The 
ideal place for efficiency is where the 
antenna lead and ground lead ean be made 
as short as possible. 

You must have two good sources of 
clectrieal energy to operate your receiver. 
One is used to heat the filaments of the 
‘vacuum tubes; the other, of much higher 
pc a Nw a 
Gireuits i 

"The types of betiares you need wil be 
determined by the vacuum tubes for 
which the receiver is designed. They 
may be storage batteries or dry batteries. 

This brings us to the last important 
item in the installation of an ideal radio 
receiver—the loudspeaker. ‘The best way 
to select a loudspeaker is to listen to sev- 
eral, then choose the one that pleases you 
most, for it will be a matter of choice, 
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Is Your Car in Surnmer Tinie 


A Fascinating 
New Series of Stories 
in Which Two Veteran Auto Men Tell 
You How to Save Worry and Expense 


the door and stepped out.“ 
trouble this morning?” 

iNet a thing” 
“Nothing that Uh 
I'm going on a fong four n 


ARLY summer is the busy season 

for the automobile repairman, 

With cars to overhaul, valves to 
grind, ignition systems to be readjusted, 
and a thousand and one other jobs to be 
done for motariate who are preparing for 
ie garage 


{a lkely to find itself snow 
Wilson & Clark's M 
‘exception. 

“Seems as thoughLowéry 0 


od, iddby- Mr. Stevens,” nodded 
‘A lot of our customers would 
.ve themselves trouble and money if they 
got in the habit of doing that, Hey, 
Gus!” he called to hia invisible partner. 
“Take a look at Mr. Stevens’ car, 
won't you?” 
Wilson was muttering to himself ax he 
‘emerged from beneath the automobile on 


‘etay-haired veteran of the automobile 
pair shop, who had been work- 

ing on automobiles since the 
doys when they were called 
Gus and Joe Have a Lot of 


Valuable Tips for You 


merrier, 
Gus," grinned Joe Clark cheer- 
fully, as he picked a time slip 
from the steering-wheel of the 
ear on which his partner had 
just finished working. 

‘Clark was the “figure man” 
of the combination, an expert 
bookkeeper who did all the 
pencil work for the firm. He 
was happiest when a rush of 
‘work that meant sleepless 

* nights for his partner per- 
mitted him to make many 


1h, doesn’t look as though there 
‘auich wrong with that,” observed 
"What seems to be the trouble 


vvens repeated what he had previ+ 
ously told Clark, and Wilson, nodding his 
approbation, stepped into ‘the driver's 
‘seat, followed by the owner. 

Pushed down the throttle couple 


route, which included a near-by bill, 
‘They were back in the garage in a few 
minutes. 

“Not a blessed thing wrong with her— 
now," said Gus, as he followed 
Mr. ‘Stevens out of the car, 


“Why ‘now’? asked the 
owner anxiously, “Is any- 
thing likely to—" 


“ ON, NOs" Wilson told him; 

‘but there are a lot of 
things you ought to do before 
you start on a long tour. If 
‘you have a piece of paper, you 
might jot them down. "You 
can attend to them just as 
easily as I can.” 

“Why, [thought you garage 
fellows were always against an 
‘owner tinkering with his car!" 
exclaimed Stevens in surprise. 


entries in his books and many re “Tinkering, yes,” said Wil- 

Gepost in the bank. Schning cicieaty at all ones” Joo, om the er hand, ust turning nuts and 

‘A fine sedan rolled in from will tel you how to keep your motoring costs down — ig things apart, without 

how to buy tires, how to cut your gas and oil bill any idea of what you're doing. 

served ‘hing of that ort. dil conte But things would bea lot easier 

‘ear over which his tired partner Mr. Bunn haa written a fascinating series of these for everybody—owner and me 

would grumble while perform- See We eee Jen we test eee ae et chanie—it owners would learn 

ing the best repair job of which ea ecrieten bor atise none aenaoee to do the little jobs them- 
he was capable. cf ‘practical use to the automobile owner that ever selyes. 

Good morning, Mr. Ste- have been ‘anywhere.—THE EDITOR. For instance, while we were 


vens," he greeted the driver of 
the car as the latter threw open 


riding along, you may have 
heard a little rattle in front. 


wnen I shut off your ignition just 
now, I noticed that the fan turned 
over a few times after the motor had 
at ‘You'd better take up the play 
in the fan belt. Make it just tight 
‘enough so that you can turn the fan by 
hhand and not too easily. When you're 
running against the wind, plenty of air 
Pama through your radiator to your 
motor. In fact, if you always could run 
against the wind, you wouldn't need a 
fan at all, Running with the wind, 
though, you're absolutely dependent upon, 
your fan to suck in air and cool the motor, 
‘and, if the belt is loose, there won't be 
any’ air sucked in. If the day in hot, 
your motor will boll sure as shooting, 
particularly if you haye to make many 
‘traffic stops. 


YOUR ignition system is working fine 
now, but it would be a good idea to 
lean all your spark plugy—just on genoral 
principles. Don’t forget, either, to put 
‘& couple of spare plugs in your toolkit 
before you start. Also, you might 
clean the breaker contacts in the 
timer—file them square—and reset 
them according to the thickness gage 
in your toolkit, If you don’t do this, 
they may get pitted badly enough to 


TAKE UP BRAKES 


Ourpur 


Eight Points that Need Attention—for Summer 
‘These cat points may mean the dlfereace between pleasant riding for the 
constant trouble—with © Big epait bill rom the garage staring you tthe face tn the 


CLEAN SPARK 
a PLUGS: 


GENERATOR 


= a oem as 


difficult, 

“That will be about all for the ignition,” 
went on Wilson after pausing to permit 
the other to catch up in his notes. “Of 
course, you'll make sure that all wires are 


little when the throttle is wide open. 
Better clean it out, or it will get worse and 


much better off if you had two filters—one 
between 
tank, an 


If you don't 


SCRAPE CARON, 
SEES HU 


FlusH out 
RADIATOR 


ave wy may up Ene ear OF & day oF two, 
you'd better have them done. And we 
might adjust the generator at the same 
time, Just now it's pushing too much 
current’ through the battery. It’s all 
ight to have 15 amperes going into the 
battery during the winter when you don’t 
‘use the car so much and must use plenty 
of juice every morning when youstart the 
motor. In the summer, though, when 
Yor're alin long tie and consoguenty 
you're ips and conseq 

charging the battery almost constantly, 
it’s advisable to cut the charging rate 
down to six or seven amperes, You'd 
be astonished to know how many. bat 
teries are ruined by too much charging.” 


“THAT'S something 1 never thought 
about," said Stevens. 

“It’s just another one of the little 
points about a car that are neglected by 
the average owner until they lead to 
serious trouble and a big repair bill.” 

‘Stevens smiled. “I've found out that 
it pays,” he said. 


better put these down as things 
that must be attended to before 


tery. Grease everything in sight, 
Pump up the tires—including the 
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Newest Aids for the Motorist 


Useful Appliances Invented for Pleasure Car and Truck . 


Auto Ceiling Compass 


Spare Light 


use, but ie ready at a 
moment's notice if a 
light should burn out 


Rubber Spacers Aid Springs 
Tt is claimed by the inventors that the 
rubber spacers shown above improve the 
Fiding qualities of an automobile when 
Placed “between the” spring leaves 
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How to Save Money i in Auto Repair 


Easy Ways to Do Odd 


N EASY way to compress a Ford rear 

spring so that the bolt ean be put 

{in is shown in Fig. 1. You will 

need two pieces of timber 2 feet long and 

measuring 2 inches by 3 inches in cross 

section, ‘The right end of the clamp, as 

shown in the illustration, ean be held to- 

‘gether by means of a bolt with an Sinch 

bolt at the end which is used to compress 
the spring. 


JF, THE lower portion of an old valve 
stem is sawed off, the upper portion 
‘ean be taped to the barrel of the tire 
pump, as shown in Fig.2. It will provide 
‘4 good place to carry a spare cap and 
valve insides, so that if the usual small 
box of valve insides is misplaced, you 

Ziwaya will have an emergency one Bandy. 


WHEN you unexpectedly find that 
you need chains to pull you up a 
steep, muddy hill and there are no tire 
‘chains in the toolbox, you can use spare 
Hinks held on with rubber bands in the 
manner pletured in Fig. 3. 

Naturally you will have to start the car 
carefully, but if reasonably heavy bands 
are used, the chains will 
stay in place long enough 
to got you out of trouble. 
"The rubber bands do not 
mar the paint. 


OMETIMES it is very 

dificult for a person 
‘working alone to get the 
toggle bolt through the 
bushed hole in the spring 
‘boss, sinee frequently there 
fs just enough twist in the 
spring to throw the hole in 
the boss out of line with 
the holes in the toggle 
straps, 

By using » heavy 
monkey-wrench and your 
automobile jack, asin 
Fig. 4, the most obstinate and badly 
warped spring can be brought into line. 


"THE, torque rod of a car may be 
strained and the threaded ends in- 
jured through improper application of a 
towline. If the towline is attached 
directly to an axle and the car is subjected 
fo 8 ark, 6 la very probabia thet diiaags 
will reault, 

In one instance the threaded end of the 
torque on a towing car was stripped from 
this cause. ‘The replacement of the part 
was difficult because the car was of an 
obsolete model. 

An ingenious repair, that was both 
serviceable and inexpensive, was applied 
to the stripped threads in the manner 
shown in Fig, 5, 

‘The end of the torque rod was split 
lengthwise and the clamp that was placed 
over it closed up the threads so the 
threads fitted tightly. 


"T100_ much, vibration and pounding 
from road shocks will cause the 
best automobile radiator to spring a leak. 


£B 


ttn “emergency valve 


It is usually possible to tell at a glance 
when the radiator is loose, either by a 
slight push sidewise or by watching the 
radiator closely when the car is in motion. 
‘When the radiator is loose on its supports, 
the shell of the radiator will move back 
and forth enough so that the motion can 


PHREADAIGHTENING 
Gane 


‘CASTLE NUT 
SevenseD 

Fig. 7—An emereeo- 
method of romor 
ine ord rear wheel 
so to treet 


Jobs about Your Car 


be seen readily from the driver's seat. 

‘A number of cars are so constructed, 
however, that it is very difficult to tighten 
the radiator bolts, because the bolt head 
not accessible with any ordinary 

‘The illustration in Fig. 6 shows how 
this difficulty may be overcome, A’slot 
is sawed in the end of the bolt with a 
hacksaw. ‘This permits the bolt to be 
held stationary with a screwdriver while 
the nut is being turned down tight. 

‘The same scheme also can be used, of 
course, with any other bolt on the ‘car 
that is hard to get at. 


HILE a wheel puller is the 
West wt wel to remove the ar 
‘wheel on a Ford, an emergency method is 
to screw off the castellated nut and serew 
it on again with the castellated end to- 
ward the wheel, as in Fig. 7. Be careful, 
of course, to see that the end of the shaft 
does not project through the nut, 

One or two sharp blows on the end of 
tthe nut usually will serve to loosen up the 
tightest wheel, with no chance for injuring. 
the threads on the end of the shaft. 


[XN REMOVING or ro. 
placing the ofl pan of 
your automobile engine, 
you will find the work of 
getting the last bolts out 
‘or the first ones in much 
easier if you support the 
pan in place with the 
‘automobile jack and a 
Piece of wood as shown in 
Fig. 8. Be careful not to 
apply ‘too much pressure 
with the jack, as you may 
bend the pan out of shape 
or dent it badly. 


MA svracTUuRERS 
of automobile tires 
Jong have been in the 
habit of recommending for the various 
sizes of tires air pressures that are 
somewhat higher than actually needed 

the 


the pressure in his tires frequently, and 
since it is better from the standpoint of 
tire mileage to have a bit too much air 
than too litle, the manufacturers’ figures 
are justified. 

However, this practice works to the dis- 
advantage of the man who really takes 
pride in having everything about his car 
asit should be. He will keep his tires up 
to the recommended pressures and the 
result will be a hard-riding car. The 
solution of this problem is, of course, to 
seale down the manufacturers’ recom- 
mendations about 10 per cent and then be 
sure to maintain this pressure. 

It is well to keep in mind that the cor 
rect pressure for your rear tires is deter- 
mined by the weight you are carrying in 
the car. Be sure to increase the pres 
sure when you start a trip with the car 
Joaded down with the full number of 
Passengers. 


ex) 


Home Workshop 


Arthur Wakeling, Editor 


Amazing Feats of Home Workers 


Prize-W inning Contributions in Handicraft Photo Contest 


=. 
>! i 


‘Automatic electric phonograph in hand-carved 
‘cave by Roy L. Gerding, which won frst prise 


RIZES in Porvtar Sctence 
MoNTHLY's recently concluded 
Handicraft Photo Contest "are 


awarded as follows: 

First Prise, $25, Roy L. Gerding, of 
Philadelphia, ' Tenn. 

Second Prize, $15, B. W. Campbell, of 
Utica, Ohio, 

‘Two Third Prizes, $10 each, to J. 
Latimer Wilson, of Nashville, Tenn., 
and Frank A. Doll, of Marshall, Ii, 

‘Three of the prize-winning pro- 
jects are illustrated on this page 
‘and the fourth on page 97. 

Here are the four letters that 
accompanied the prize-winning pho- 
‘tographs: 

Automatic Phonograph 

By ROY L. GERDING 
Philadelphia, Term, 
First Prize 


HE accompanying photographs 
(above) show an automatic pho- 
nograph, run by electricity. It 
plays 25 disk records of any make in 
consecutive order without any attention 
whatever and plays every record to the 
id regardless of length. ‘The mechanism 
is noiseless owing to rubber cushions and 
fears that run in grease. It shuts itself off 
‘when the last record is played. 
“T first conceived the idea of making 
such a machine about eight years ago 


after noting how much trouble it was to 
‘wind and change records and needles on 
ordinary machine,” says the inventor. 
“ used a carriage similar to a sawmill 
carriage in some respecta for conveying the 
records from the upper receptacle to the 
turntable. This same carriage conveys 
the played record off the turntable as it is 
bringing on a new one. It requires about 
10 seconds to change. ‘The weight of the 
used records pushes down the receiving 
receptacle, so that each record drops only 
34 in, ‘The tone arm is raised and moved 
‘back automatically while the carriage is 
shifting the records. 

“The cabinet is hand carved in Japanese 
design and {s of black walnut. ‘The floral 
designs stand out in bigh relief, while the 
background is carved in a sort of stucco 
effect. I stained the entire cabinet 
‘almost an ebony black, using some of the 
‘wood dye advertised in POPULAR SCIENCE 
Mowraty, mixed with lamp black to 
produce the right shade. When this dried, 
T sanded off the high spota and retained 
the ease mahogany all over. This pro- 
duced a beautiful finish, the two colors 
blending into each other. 

‘The floral designs are painted with 
artist's oil colors ranging from light pink 
to deep red. When these dried, I applied 
two coats of clear varnish of the dull 
variety, and waxed. 


‘by BW. Campbell, drugaist of Ulex, Ohio 


Inlaid Masonic Table 
By B. W. CAMPI 
Utica, Ohio 

Second Prize 
] AM inclosing 1 set of photographs of w 
table made by myself (shown above). 
‘The logs are solid East India ebony with 
Inset claws of white holly. ‘The base of top 
is of Hawaiian acacia. ‘The chain in the 
band around the top is of ho lly inlaid. 
with ebony, set in links of Osage 

orange, and they in aca 
‘The ‘blocks in border around the 

top contain teal 


square and center star are 
padouk, a very rare wood 
from the East Indies, The 
compass is of primavera, 
inlaid with various woods. 
‘The “G" lining of crescent 
and the star in the crescent, 
of Osage orange; center of 
star, rosewood. The scimitar 
and’ crescent of holly, lined 


1282 and #8 to 18 
fe"and'The Better: Shap 
Methods 


pages 84 


nt on 
104 to 110. 


POPULAR SCIENCE MONTHLY 


uly, 1928 


Uisdene Folding Breakfast Nook 


Can Be Converted Instantly for Sewing, Reading, or Dining 


alternately a dining alcove, sewing 

nook, and study, is the work of 
N. H. Paddock, a song-writer of Los 
Angeles, Calif. 

"The removable folding table is made of 
surfaced pine, carefully selected to get 
light-weight stock, In size tis25 in. wide 
ad 6 lng. i has oly on floor 
support, the front leg, which is 
hinged to the table top and folds 
under when not in use. When in 
Place it's held rigidly to the floor by 
Tneans of two pegs fitted into corre- 
ponding holes in the floor. 

A strip of 34 by Min. surfaced 
pine about 16 in. long is nailed under- 
heath the table top at the back and 
this cups or hooks firmly into a cleat 
‘on the wall, supporting a table that 
is strong and firm, and yet easily 
taken down, folded, and set aside 
whenever it is desired to use the 
sewing machine at that cheerful 
south window. 

Half of each seat is built in and 
utilized as a chest, 
while the other half 
is folded up out of the 
way when not needed. 

“The table covered 
with « heavy, felt- 
backed white oilcloth, 
cut tosize. ‘This does 
not curl at the cor 
ners. It is stenciled 
in blue with an enamel 
or varnish "color to 
harmonize with the 
gray-blue walls and 
‘the indigo and gray 
of the linoleum. 

For holiday gather- 
‘ings, when it is de- 
sired to seat seven or 
nine people, a table 
extension, 18 by 25 


Tx home-built cozy corner that is 


in, is brought out 
and clamped into 
place on the front end 
of the tabl 

‘The method of sup- 


Fastening the #094 
legtothe underside 
Sent extension top | 
‘Sed ping the tov 
ot the leg ints ite 
Socket atthe base (0 


How to Stal-- ™ 


N RAISING tomatoes, es 


the home garder 


much | 


quired in driving stakes anc 
the branches. The accompar 
tration shows a plan the write 
in his garden for many year: 


best results. 


‘The plants are set out 
Rows 48 in. apart; plants 90 i 
the rows. Set plants in a hol 
in. deep and draw in the soil as 


When about 18 in. 


high, drive 


indicated, one stake at each e 


plane. 


‘The stakes may be any heig 


I prefer about 514 ft. 


The e 


By G.E. McDonald 


porting the removable 18 by 25 in. ex- 
tension is simple. It is fitted on the under 
side with two metal arms, made by 
Mr. Paddock from common’ strap iron. 
‘These are ¥ in. thick, 4 in. wide, and Gin. 
Jong, and have a 34 in. upturn or lip on the 


A general view of the din 
‘When ot required, the 
Sippering brackets re 
{ele fa. ot of the wy 


end. Between the metal straps and the 
board, a lath is inserted to act as a spacer. 

‘The arms enter through two holes in the 
‘end rail of the table and the upturned lips 
‘or hooks catch firmly into recesses made in 
the under side of the table, In regard to 
these recesses, their upper sides are 
horizontal, but the bottoms are beveled to 

‘a 45-deg. angle to enter conveniently 
when the board is tipped. 

‘The extension in edged on three 
sides by a 34 by 2 in, , not 
only for looks but to bold it firmly in 
place and prevent warping. 

‘The leg, or bracket, is fastened to 
the extension top by a loose pin hinge, 
so that the two can be taken apart 
when not in use. ‘The bottom of the 
ind fits snugly into a 


support. To make the fastening 
absolutely foolproof, a pin in in- 
serted through the socket to hold 
the leg immovably in place, 


that had been built 
in 1898, but was more 
solid and watertight 
than many wooder 
craft made in the last 
five years. We traced 
its history to learn 
the builder's secret, 
All the cypress planks 
and wooden parta first 
were placed on tros- 
thes in the hot sun and 
at intervals for a 
‘week given thin coats 
of linseed oil until 
thoroughly _ impreg- 
nated. ‘The few coats 
of paint the boat: re- 
ceived after it had 
been built were sufli- 
cient to preserve it 
practically as good as 
new for a quarter of 
 century.—C. E.V, 


y and Quickly 
‘stake at right, and so on down the 
oend stake. Return to first stake 
ones died hare us seat. 
the process backward and forward, 
tip ing Oe acing stot Te 
pris 
ie ny ase bie Kb, ok win te 
‘no more tying is necessary. As the 
shes grow, ply lift them over the 
string, where they rest lightly and 
Satara with na Goager of being Eran, 
ven by some, 

‘The best features of this arrangement: 
ace tat the wert cou be done wile the 
plants are small, the fruit ripens better, 
the garden always looks neat and trim, 
and the stakes may be used year after 


Sly, 1925 


A Tent Platform Insures 
Camping in Comfort 


F YOU are planning to spend your 
week ends and vacation in a per- 
manent camp this year, you can in- 

sure your comfort and enjoyment by 

building a platform for your tent and 

adopting some of the conveniences il- 

lustrated in the drawings below. 

Camping out is greatly on the increase, 

‘There is real zest and fun in it, and it is 

inexpensive enough for even’ a thinly 

lined pocketbook. Not only are the 
benefits of a yearly period of invigorating 

‘outdoor life now recognized universally, 


By Henry S. 
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If you ask any one who has 
tried “camping and given it up, 
what the difficulty was, you are 
pretty sure to hear a painful nar- 
ative about sleeping under a 
leaking tent, having the canvas 
blow down during a storm, being 
flooded out, or haying all sorts 
of bugs and ants to contend with. 
‘These are the troubles of a ten- 
derfoot. They are entirely un- 


‘can be obtained through 


the Boy Scouts of Amer- 
ica and from various 
dealers for about $35, 
without pole or stakes. 
‘These tents are water 
Proof and require no 
fly, which is an extra 
cover commonly used 
over wall tents. 

If you prefer a wall 
tent, you have an_un- 


Jong run—or the long 
it. 12-02. tent costs 
its fly, between $20 and 
iy cases a smaller tent will 

ly large enor 
good tent will last for years with 
indy care. Your platform will cost 
about $50 to make, but if built right, it 
will last for at least 10 summers. The 
average camp site costs about $25 a 
season in rent, but you may be able to 
reach camping grounds that cost nothing 
or, possibly, you may have to pay’ little 


more. 

Set your tent up roughly in your back- 
yard and with a tape line measure the 
length and width, the height of the side 
‘walls when the canvas is drawn tight, and 
how far the guy ropes extend when they 
are in a straight line with the roof of the 
tent. ‘Then figure out how much lumber 
you will need, being sure to allow enough. 

(Continnet om gone 00) 
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Glothes Hamper of Wallboard 


Little Skill Required to Build & 
a Neat Container for Linen 
By W. W. White 
IBER wallboard of pleasing 
d artistic texture is used for 
this, clothes hamper. 
‘The frame is made of any light 
soft wood as shown below. 
Potion is one lnrge board with 
Roles for ventilation. Te is nailed 
to the uprights, as is the upper 
fame, but the futening need Bot 


painted, but the surface is ornamented by 
means of a stencil or a freehand design. 
‘This may be done either before or after the 
wallboard pieces are tacked on the frame. 
Glides aro placed under the bottom. 


‘a QUARTER ROUND? 


bbe especially strong, as the wallboard 
Inter makes the whole structure rigid. 
‘The wallboard is attached with 1-in 


nails go soaced us to be covered with the 
upholstering nails used later as orna- 
ments. After the sides are on, a small 
strip. preferably (-in. quarter-round 
molding, should be nailed to the corners 
to fill the angles left by the ends of the 
wallboard, which do not over 

For a plain finish the wallboard is not 


One feature of the hamper is the ar 
rangement for removing the soiled clothes. 
A stout but loosely woven bag fits snugly 
‘on the inside, and a ring at each corner 

hooks under the upper frame. 
‘The bag may be unhooked and in an 
instant removed bodily from the hamper 
to be sent to the laundry. 


How to Make Imitation Stained Leather 


PAPER may be 
prepared to re- 
semble thin tinted 
Teather and used 


clocks, lamp: 
book ends, candle- 
sticks, picture 
frames,’ ete. 
Common wrap- 
ping-paper of 
tough and rather 
absorbent qualities 
gives excellent results. A sheot is 
moistened thoroughly with water, and 
dabs or splotches of bright red, yellow, 
blue, and green water-colors are dis- 
tributed irregularly over the entire 


‘Wrepplne-gncr tested 0 ocean 
ated lesther snd a clock covered with # 


squeeze out the 
excess water, un 
fold and lay it out 
flat until it is dry. 
Do not press nor 
stretch it. 

When dry, the 
paper will have a 
crinkled texture 
and be tinted 
beautifully. After 
the object is cove 
ered with the paper, which should be ap- 
plied dry and fastened with library or 

coat or two of clear shellac 


Window-Box for Potted Plants 
Is Covered with Heavy Twine 


“TINE artistically woven about a 

‘wooden framework forms this novel 

snd decorative window teuke for potted 
lants, 

Strips of soft wood 134 in. wide and 
in. thick are fitted and securely fasten 
together with wood screws to serve as the 
box frame. ‘The box measures 6 by 12 by 
44 in, inside and is supported by four sub- 
stantial legs, which brings the bottom of 
it about 20 in. from the floor. All screw+ 
heads are countersunk. 

‘The box is covered with heavy twine 
woven over and under. The surtace is 
relieved in places with a design worked 
out in finer twine, Heavy twine also is 
wrapped closely around the legs. ‘The 
twine should be covered with two protoo- 
tive coats of varnish. 

Inside the box, fitting closely against 
the woven twine, is a galvanized sheot- 
fron tray. ‘This is made by drawing a 
suitable pattern, cutting out the sheet 
metal with tinner's shears, bending the 


‘edges over a heavy plank, hammering the 
upper edges smooth and then 
‘the corners—Mns. Epwix Foor Wite 
LARD, Medford Hiliside, Mass, 


Special Features in Store 
‘for Home Workers 
HOW (to Build a Child's Back 
Playhouse, 
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Cheaply Built Equipment for Camping Tours 


FTER an all-day auto run through 
delightful scenery, the autoist is 
tired. It is getting dark. Despite 

unfamiliar ‘terrain, inhospitable fences, 

farmers and farmer's dogs, he must eamp 

somewhere. And camp-making with a 

complicated, ill-appointed outfit is a dis- 

piriting task, 

‘How much better is it to start on a trip 
with an outfit that provides readily 
ccessible place for everything you wish 
to carry! Such an outfit is illustrated, 

The equipment was constructed by 
A. B. Hostetler, a retired oil man of 
West Salem, Ohio, for his use on yearly 
trips to Florida, Built on the running- 
board, it carries every necessary item, in- 
cluding provisions, refrigerator, _high- 
pressure tank and stove, and a real bed, 


It leaves all four doors of the car un- 
obstructed and does not ruin the ap- 
pearance of the ear or mar the finest 


finish. It can be removed completely in 
five minutes. 
‘The left-hand runningboard cabinet, 


shown in Fig. 1, below, is made of in 
poplar. “It is 6 ft. 184 4 
fn. long at top and bottom respectively, 
744 in, high and 18 in. wide. All joints 
are fastened with 2) 

‘The refrigerator i 
nursery style, made of double-walled zine, 
11 in. wide, 12 in. 
high and 16 in. long. 
tis held in place by 
eats and straps. 

‘The two-leaf foid- 
ing table forma alid 
for the provision and 
dish compartment 
when closed and is 
held in the extended 
position by a wood 
op with hinges at 
such end. ‘The pins 
are driven from the 
hinges and remova- 
ble cotter-pins used 
instead 

Heavy canvas, 
which is tacked to 


By J. T. Garver 


angle brackets and held with wingnuts. 

As the tanks usually supplied with 
Pressure stoves are small, a larger one, 
10 in. high and 7 in. in diameter, with a 
kage and flexible copper tube is provided. 
When in use, the stove rests upon the 
stove compartment lid, 

‘A good bed is the best appetizer the 


(Geet soa the bed woe Un ah 


wayfarer can strap to the runningboard. 
Mr. Hostettler's bed, shown in detail in 
Fig. 2, requires 3(-in. threaded galvanized 
pipe cut to the dimensions given, 8 pi 
‘T's, springs, cotter-pins, canvas, 
straps. The threads of four of the 
sre reamed out to take the two 46in. end 
peces in slip-joint fashion. 

‘The construction of the auxiliary cush= 
jon is shown in the photograph at the 
lett. "It is fastened to the side rails with 
clips, springs and hooks. When not in use 
it packs into the bottom of the tonneau. 


STOVE AND COOKING 
(COMPARTMENT 


PROVISIONS AND DISHES 


‘The bed cover is heavy, double thick, 
well stitched canvas with’ tubular ends, 
‘The bed is carried on the right running- 
board rack, the dimensions of which are 
shown in Fig. 3. ‘The side rails and short 
leg. pieces are left screwed together, the 
end T’s slipping over round wooden posts, 
which are bolted to the end brace irons ai 
indicated. This leaves plenty of room in 
the rack for tent, fly, grease and oil cans 
tent poles, pegs, and the like, 
‘The covering canvas is but 
toned down over all, 


Note there are three 
pipe crosspieces, two 46 in, 
Tong and one 48 in, long, with 


the ends partly cul away. 


left in the 
To assemble, 
pes wre inserted in tl 
nd the straps around the 


48.in. long sliding erosspioce are pulled 
as taut as possible, 

‘When used in the ear, the bed legs rest 
‘upon two 4 by 60 in, boards, which are 
carried for the purpose. When used in 
the tent, 14-in. pipe legs are screwed in. 
An extra bed may be earried in the rack 
to accommodate a party cf four. The 
‘bedding is carried in the tonneau. 

In case of inclement weather and skiddy 
roads, Mr, Hostetler plays safe and 
makes a permanent camp. A fly is used 
over the small tent and car and forms a 

sort of roomy porch 


under which the 
cooking may be 
done. The camp 


is illuminated at 
night by an adjust 
able spotlight. 


ore 
AURGARY 
Sy cusHiON 


Howe movies some- 
times are hazy 
and flat looking be- 
cause they are not 
projected on 
able scree: 
make a satisfactory 
sereon, eut a piece 
of sheeting cotton 3 
* by4d{t.,or whatever 
size is needed, give 


the back, is fastened 
down over the pack- 


ed outfit to exclude 
dust and rain, and 
‘when camp ismade, 


it a coating of shel- 
Ine, and at the same 
time, before the 
shellac dries, cover 
it fairly thickly with 


isfastened up, out of 
the way, with the car 
curtain fasteners, 
‘The cabinet is 
fastened securely to 
the runningboard 
with two bolts ex- 
tending through 


RUNNINGDOARD 
sours. 


powdered chalk. 


You will find that 
a picture projected 
on this surface will 


FIG. ‘CONTINUOUS STRAPS > 


Fig 1—Leftthand runniagboard bor, which is the “kitchen.” 
‘pring for sanitary Cushion, aod canvas bed cover. Fig: "Rack for right head runaingboard 


Fig. 2—The bed frame with 


stand out with great 
brilliance and 
definition. — Guy 
E. MCALLAN, 


By Edwin G. Gettins 
Aero-Mechanical Engineer 


F YOU are one of the hundreds of 
thousands of young men who have 
been reading eagerly the recent an- 

nouncements that foreshadow the quan- 

tity production of cheap, small airplanes, 
you must have a more vital personal 

Interest, in the theory and practice of 

flying than ever before. Soon you may 

have a plane of your own. At any rate, 
you would like to learn all you ean about 

‘the elementary principles of flight. 

‘A good start can be made by building 
and flying a model glider. Gravity and 
Air currenta alone influence a glider’s 
actions. By observing a glider’s fights, 
you can learn exactly how a plane is 
Mfected by air currenis and winds. The 
action is the same on full-sized pl 


except that it cannot be detected. 
‘A motored plane in flight is inf 
‘80 powerfully by its motor that 
to be slipping smoothly thr 
ally it 


when 
manner 


carrying size. 
Split bamboo 


with the 
Spruce may 


joint is made by lashing 

ier with heavy thread 
‘with glue. Nails should 
For covering, either paper 
serve, depending upon the 


6-ft. monoplane glider, simplified as much 
as possible so that no one should have 
difficulty in assembling it. One bamboo 
fishing-pole, split to the required sizes, 
will make the entire frame. 

‘The heavy dash lines represent guys. 
Light fish cord is best for this purpose. 
‘The light shaded areas show the 
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One Bamboo Fishing-Pole Provides 
Frame for Unique Glider Model 


covered with cloth or heavy wrapping 
paper. The body may be covered also, 
if desired. ‘The wings must be guyed in 
the bowed position shown, so that the 
plane will not tip over sideways. 

‘The following list gives the size, length, 
and number of sticks required’ in the 
structure. All dimensions are in inches. 


i 
tf 


Fp! 
wal 
H 


Lovet 
Beat hon 


Sick Pieces 
‘Non Needed Wide Thick Lone — Materia 
1 4 S14 Solfe bamboo 
H K i Se sage eeys 

; 3 

H 

i 


You will notice that the plan dimen- 
sions are shorter than the length given to 
the corresponding stick in this bill of 
materials. ‘The extra length is allowed 
for joints made as shown in the joint 
details. 


Begin the assembling by fastening the 
two No. 2 sticks together at A; then put 
in stick No. 17, using joint No. 4, and put 
in Nos. 14 and 18. Next, fasten stick 
No. 1 to stick No. 2at A, Put in Nos. 7, 
19, and 20, Then fasten stick No, 6 to 
No. 17, using joint No. 4. Drill hole 
through No nd force it 


BALANCING POINT 


SIDE ELEVATION 


Suty, 1925, 
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FREE-Valuabie Instruction 
Book on 1 Wood Finishing 


RS SoopwoRK 
FLOO! bit 


FURNITURE 
‘price 25¢ 


It tells how inexpensive soft woods 
such as pine, cypress, birch, fir, etc., 
maybe finished so they areas beautiful 
and artistic as expensive hard woods. 


Tells how you can easily and eco- 
nomically put furniture, floors and 
woodwork in perfect condition. How 
to finish wood in beautiful stained 
effects with Johnson’s Wood Dye 
and in up-to-date enamel effects with 
Johnson’s Enamel. 


How to Get it—FREE 


Ask your best paint or hardware dealer 
for a FREE copy of the Johnson 25¢ Book 
on Wood Finishing. If your dealer cannot 
furnish this Book—mail the coupon to us, 
giving the name of your dealer, and we will 
gladly send you a copy free and postpaid. 

This book is the work of experts—pro- 
fusely illustrated in color. 


.JOHNSON’S WooD DYE 


Penetrating 


Dark Oak Light Oak Walnut ' 
Fumed Oak Golden Oak Bog Oak 
Dark Mahogany Mission Oak Flemish Oak 
Light Mahogany Weathered Oak Early English 


Johnson's Wood Dye is very simple to apply—it 
goes on easily and quickly without a lap or a streak. 
Dries in four hours and will not rub off or smudge 
—penetrates deeply, bringing out the beauty of 
the grain without raising it in the slightest. All 
shades of Johnson's Wood Dye may be easily 
lightened or darkened. 


The Symbol of 


Bras __ the Specialist 
DEPARTMENT ‘The sign at the left distinguishes the 
ma ste ge 


this sign carry a fall ne of Johnson's Ar= 
Este Interior Wood Finishes. They wil 
copy of 


Pe 
‘wood. Ask them to show you wood panels 
finished the “Johnson way”. 


Johnson's Wood Dye is a dye in every sense of the 
word. It penetrates so deeply that the natural color 
of the wood is not disclosed. Like most first class 
products Johnson’s Wood Dye answers one pur- 
Pose only—it dyes the wood; a finish must be ap- 
Plied over it—we recommend Johnson's Varnishes 
or Johnson's Polishing Wax. 


oe 


La ie 
hes 
career 


City and State 
Dealer's Name oe 


eeaeemewemd 


4 
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Better Shop Methods ae 


How Expert Mechanics Save Fime and Tabor 


‘As soon as pressure is put 
upon the center drill the 
piece begins to revolve and 
the center is very rapidly 
drilled and countersunk. 
Releasing the pressure on 
the center drill causes the 
piece to stop revolving and 
it drops out when the drill 
isclear. Then it is changed 
immediately end for end 
without stopping the lathe. 


‘When presrare in put on the center drill, the work revolves 
mid" the center hole is dried and. eountersamle Tapidly 


By Edwin Kilburn 
Machine-Shop Superintendent 


ENTERING round stock prepara 

tory to machining it in a lathe is a 

somewhat tedious process unless a 
contering machine is available. ‘The ac- 
‘companying illustrations show how a speed 
lathe is adapted for this work and thi 
tachments that are used. 

‘The cost of fitting up a machine of this 
kind is small, but cuts down greatly the 
time spent on what is a purely routine 
‘operation and, of course, saves corre- 
spondingly in time and labor. 

‘To fit the lathe for centering, a piece of 
234-in, steel shafting is threaded on one 
fend to fit the thread of the spindle. ‘The 
‘other end of the 


‘welded to a piece of flat steel 3 jn. long 
The flat piece is attached by means of a 
‘ap screw to nn upright piece of flat sel, 
which is welded to a piece of 2-n. angle 
iron 4 in, long, one side of the angle piece 
being reduced to 3 in, in width. The 
‘two flat pieces are of 34 by 14 in. stock, 

‘The V-rest and the attached pieces 
cluding the angle piece just mentioned) 
are fastened to a piece of 2-in. angle stock 
‘in. long, which forms the base of the de- 
vice by means of a thumb-screw working 
in a slot. ‘This permits the V-rest to be 
adjusted toward or away from the lathe 
center line as desired. The whole rest 
assembly is attached to the lathe bed by 
‘means of the usual rest clamping bolt and 
handle. 

‘The illustration above shows the device 
in use, ‘The piece to be centered is located 
with oneend in the revolving angle ebuck 
The other end is held in the V-rest, 
which is adjusted to bring the shaft center 
approximately in line with the center drill. 
‘The dril is carried in a chuck of any suit 
able kind in the tailstock. 


With the V-rest properly 
‘set, the stock is centered 
practically dead true, and on 
duplicate work the speed is astonishing to 
fone not accustomed to using such a device, 

‘The centering machine has a capacity 
of from 2 to 24 in. in length and up to2 in, 
in diameter. To con- 


Speedy Centering Machine 
An Attachment for Small Lathe Built for $15 


always ready for use. It is obvious they 
‘can be used with any method of centering, 

Five sizes were made as shown to ac- 
commodate five sizes of drills. ‘The view 
Of the disassembled chuck shows the con- 
struction quite clearly and with a few 
words of explanation will indieate in 
detail how the set may be made, 

‘The shanks all are finished to a No. 2 
Morse taper, which fits the contering ma- 
chine tailstock. Each chuck body is 
drilled to accommodate the size center drill 
to be used in it. ‘Three holes are drilled 
from the outside at equidistant points to 
receive !(-in. steel balls, ‘These holes 
should be drilled clear into the center hole 
if the center hole is smaller than 34 in., 
but if larger, the 3-in, holes should be 
loft with a slight shoulder to prevent the 


vert the lathe, which 
was already inthe shop, 
for centering purposes 
‘cost not more than $15. 
‘The attachment does 
not, of course, detract 
in ‘any way from the 
usefulness of the lathe 
for other work. 

In connection with 


the centering machine, 
and, for that matter, 
for any centering wo 
combination center 
drils and countersinks are extremely wse- 
ful tools. ‘They often are placed in a drill 
chuck when used, but that requires a cer- 
tain amount of time to make ready. 

‘The illustrations at the bottom of the 
page show a set of chucks which the 
writer designed to use with the centering 
machine. ‘They provide center drills 


Speed Inthe with attachment consisting of tapered chuck and 
Vireut for centering round. work automaticaly. 
center diy held in apecial” chucks are used inthe talltoce 


‘Combination 


balls from falling into the center hole, 
‘The holes should be slightly upset at the 
cuter ends after the balls are inserted, to 
prevent the balls from falling out of the 
body. 

‘The body of the chuck is threaded as 
shown, clear to the three }4-in. holen, A 
hexagon nut is fitted and taper hored for 
about hal its length to an included angle 
‘of 40 deg., the bore being made of such 
size that the nut will fit over the balls to 
about ¥f in. from the end of the taper 
when the center drill is in position. 

Tt will be seen that when the center 
drill is placed in position and the nut 
tightened, the three balls are brought 
firmly against the body of the drill and 
hold it firmly in the chuck. 

‘The chuck body and nut should be 
casehardened. Although they may be 
used without doing this, they would not 
be so durable. 

‘This makes a very inexpensive chuck 
for centering purposes and one very con- 
venient in use. 


"ANY time-saving shop ideas are con~ 

tained in the continuation of the 
Better Shop Methods Department, which 
‘you will find on pages 104 to 110. 
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Why Buy 
7 Tools 


Combination Square No. 94 


Seven tool uses combined in a 
single handy accuratetool! That’s 
the famous Starrett Combination 
Square. The Head, containing a 
Level, slides freely along the 
blade and can be entirely re- 
moved or instantly clamped at 
‘any point. This tool takes the 
place of a Marking Gage, Rule, 
‘Try Square, Miter, Depth Gage, 
Height Gage, Level and Plumb. 
Blade is graduated ths and 
‘16ths on both sides. Lines and 


ms 


figures are deep cut and very 
distinct. 

‘The Combination Square takes 
up but little room in the tool 
box or on the bench and is 
easily slipped under the belt 
when out on a job. You'll use 
it for Checking, Scaling Blue- 
prints, Laying Out difficult work 
and in a hundred and one differ- 
ent ways. One week after it’s 
yours you'll wonder how you ever 
got along without it. 


When 
1 


Will Do The Work 


‘Combination Squares in dif- 
ferent designs for various 
Kinds of work. Starrett Ate 
tachments that at small cost 
double the usefulness of this 
swsful tool. You'll find che 
complete line in the Starrert 
Catalog. Mailed fre. Ask 
for No. 23 "W" 


© This coal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 17, 
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Wren the home 
painter bas his 
paint ‘setting 
round” s0 he can 
do a little at a 
time, he is apt to have trouble with his 
brushes getting dry, 

paint “skinning over.’ 

‘To keep brushes from getting dry is a 
simple matter. If they are small, get a 
snap-top gallon can; 
turpentine to cover 
tthe brushes and press the cover in tight. 
‘The brushes may be kept that way in- 
definitely, as the turpentine cannot 
evaporate. If a brush is a little too long, 
cut enough off the end of the handle so that 
‘the top will snap in tight. 
fare large, the gallon can will not be deep 


Hints on 
Home Painting 


bottom out of one ancl 
folder one can on top 

of the other. You will 

then have a deep can 

‘that wil accommodate 

large brushes. 

Teis better, of course, 
tosuspend t 
brushes in the 
turpentine 
rather than to 
let. them 
stand on 
the  bris- 
tes. This can 

ecom~ 

ad hy 

running a still 
‘wire through 
the can near the top 
soldering it in place. 
small hooks in the brush handles and 
hhang them on the wire, 

Either large or small brushes may be 
‘kept temporarily in a can of water, al- 
though many experts cluim that water 
softens the bristles and is not to be recom- 
mended as a brush keeper under any 
éroumstances. It is true that many 
brushes are ruined by setting them away 
“temporarily” in a can of water, and leay- 
{ng them permanently. They are for- 
gotten, the- water evaporates, and the 
brush dries up hard. Brushes that have 
been allowed to get dry; if not too hard, 
may be cleaned by soaking in a strong 
solution of sal soda and soap, working the 
brush at frequent intervals, 

Tt takes but a few minutes to clean a 
brush when the paint is still fresh. Wet 
it well with either turpentine, kerosene 
oor gasoline and brush it out on an old 
board. Dip it in water and brush on a 
cake of yellow laundry soap, repeating 
this until the lather is free from color. 
Rinse out and let dry. 

‘To the paint from “skinning 
over” requires only a little care. If you 


did not buy the paint in a snap-top ean, 
get one and pour the paint into ij. When 
ready to put the paint away, jarefully| 
pour a little turpentine jnto the gaint c: 
turp, 
\d geen it 
it gan the 
When the 


amount of 


tine will float on 
from drying, 


out if you 


rapidly after the ean is opened. 

¢ home painter uses ready mixed 

for inside work, add enough turpen- 

tine so that it will 

spread easily; if 

for outside work, 

use raw linseed 

oil and, if neces 

sary, alittle tur- 
pentine, 

It often is im- 

|, possible to buy the 

| Gesired’ “shade in 

dy mixed 

paints. If you 

‘wish to change the 

shade, or to make 

a shade to suit by 

‘using white paint 

asa base, get some 

dry paint oF pig- [7 

‘ment that will pro- 

duce the color 

‘wanted. Put some 

of the dry pigment 

in a small tin can 

‘and mix up thinly with turpentine. Shake 

the mixture round and round in the can, 

and then strain it into the paint through 
‘some rather coarse cheesecloth. 

‘When color is to be added to white 
paint, the white should not be thinned 
‘with turpentine before the color is added, 
‘as enough turpentine will be added with 
the color. If the paint is too thick to 
spread well after the color is stirred in, 
‘more oil or turpentine may be added. 

If it is desired to mix dry color with 
cil, wet it first with turpentine and then 
add the ofl. 

Very pleasing shades, ranging all the 
‘way from a soft ivory down to soft shades 
‘of fawn and brown, can be made by 
mixing varying amounts of yellow ochre 
and burnt umber with a white base, in the 
proportion of three parts of ochre to one 
of umber. If the colors are mixed by 
‘weight, the shades may be matched 
perfectiy at any time, without guesswork. 

Three ounces of ochre and one ounce of 
‘burnt umber added to one gallon of white 
aint make a beautiful old ivory tint for 
either inside or outside work. As a trim 


Keeping paint brushes 
in good condition—Mix- 
ing and tinting paints— 
Fixing drain-pipe leaks 


this on outside work, 9 oz, of ochre 
Yor. of umber to the gallon give a 


If the painter chooses to use white lead 
jound in oil as a base (or a mixture of 
ead and zine), it should be mixed 
with linseed oil, adding but a small 
‘quantity of oil at'a time and stirring until 
smooth before adding more, If for out- 
side work, use raw oil, but if for inside 
work use either boiled oil or what is known. 
as flatting oll. Stir in enough oil to 
make a fairly thin paint and then add 
sufficient turpentine to make it spread 
well. If for inside work the addition of 
1 small amount of litharge will make it 
dry quicker. Litharge lumps very badly, 
and must be mixed into a paste with 
little of the paint, and rubbed out smoot! 
fon a slab with a putty knife, before put- 
it into the paint—J. H. Downm, 


Ann the cave 
troughs and con- 


and allows bwater to/shoot out of its aide, 


you cn rejigint with a tin can of suitable 
size, Cut out the 
tdp and 


bottom, 


slit the resulting eylinder open, plug and 
cover the hole with an olled rag, and slip 
the tin around it and the pipe. Bind 
tightly with a piece of wire. This repair 
will stop the leak, and the oil on the rag 
‘will tend to prevent the hole from rusting 
In case the drainpipe is beyond repair, 
substitute one made of old. automo 
inner tubes can be used until another 
obtained. The illustration plainly shows 
hhow tins serve to connect lengths of tubes. 
‘Note also how the writer uses a section 
of cast-off tire to carry the drain water 
away from the sill of the building.—C, W. 
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MEASURE 
YOUR KNOWLEDGE 
with the 
POPULAR SCIENCE 
QUESTIONNAIRE 


Sonat 
2. ‘Are the stare gold like the 


3 How won the earth formed! 


). Does the boil 
Rovethe ton 


POPULAR SCIENCE MONTHLY 
250 FOURTH AVENUE 


POPULAR SCIENCE MONTHLY 


Like an Old-fashioned 
Examination 


May we ask you to make this 
test carefully, reading thequestions 
slowly and giving thought to each 
‘one? When you cannot answerone 
satisfactorily to yourself, put a zero 
(©) beside it. 

‘On the other hand, give yourself 
credit of four (4) for each satisfac- 
tory answer. Then when you are 
through, see how near you have 
come to making a mark of 100, 

This is like an old-fashioned exa- 
mination, but you will find it fas- 
cinating. The questions all have to 
do with the wonders of the world 
we live in. All can be given quick 
and straight forward answers by 
any person of education. 

All of the questions in the fa- 
mous ‘Popular Science Question- 
naire” and many hundreds of 
others, have now been answered, 
for the first time, in one book— 
‘Tue Pocxer Guwwe To Sctence. 

All that you probably ever will 
want to know about science is told 
in this one 284-page book that will 
fit in your pocket or gracea library 
table. Curiosity-satisfying facts 
about the world we live in aremade 
instantly available to you in simple 

gpsstion-and-answer form in 
"ne Pocket Gute To Sctencr. 

‘You are assured of the ac- 

curacy of the answers in THE 
Guine To Science be- 
cause it has been edited by 


refunded 
ly and without ques- 
‘any offer be fairer? 


‘NEW YORK 


EVERYBODY Fs taking about the famous “Popular Science 
Questionnaire.” Doctors, Lawyers, Professors,College Grad- 
uates and thousands of others have tested themselves with this 
Questionnaire. In the panel is the list of questions of which the 
Questionnaire is composed. How many of them can you answer? 


Dr. E.E. Free, who has remarkable 
genius for condensing the known 
facts about scientific questions in- 
to easily remembered paragraphs. 


FREE 

‘Tur Pocxer Gutnr To Science is 
nétfor sale, It is offered to you 
absolutely free with a 14 months’ 
subscription to Porunar Scrmncr 
Monthy. 

Porurar Scencr Monruty “car- 
ries on” from where Te Pocker 
Guwe to Science leaves off. THE 
Pocxer Guipe gives you all that 
the scientists have discovered up 
to right now—Porutar Scrence 
Mowray will give you all the im- 
portant, interesting and new dis- 
Coveries of science for the next 14 
months. 

Ic takes over 300 articles and 
pictures every month to tell the 
readers of Porutar Science 
Mowminy all that has happened in 
the scientific, radio, mechanical 
and automotive fields. 


Your Name in Gold 


Tua Pocker Guioe-70 Seievce i bound 
in beautiful fexible fabrikoid., We will 
ftamp your name in 22-carat gold on the 
Cover f Twp Pooxts Gui fe no cata 
out to you if you use che coupon below 
ie che Spal Ofer 

‘We extend to you the Special Offer 
2. month slbacgtion *o Pom 
Scans Mowry (sopalar prion by, the 
month would be $3.50) with the Tx Poo 
Err Gue ro Scr eel (3255, 

ius the postage. If you are alveady asl 
Rriber to Porutan Scirver we willextend 
your subscription 14 months if you accept 
Tite ofr. 
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| 
| 
How to Sharpen Your Scraper | 


Putting a keen edge 
on the simplest of 
wood-working tools 


By Emanuel E. Ericson 


Screener wed 

eee 
sever tier eetdet 
oak el the worker 


Sete, ‘erapers 


Lay the sera 
2 fat on an cilatone 
‘and smooth it,” Use 
fineetone and 
cone that it 
Straight on | 
the surface, | 
Do not ft 
the outer 
fge of the 
Scraper while 
doing this 


Fast Work 


witha 


“ ” 
YANKEE 
Ratchet Screw-driver 
And easier work, too. One 
grip on the handle is all that is 
needed, then turn to and fro, 


and the “Yankee” Ratchet does | 3. altemate between this position and 
the work for you. that shown in Fig, 2 until the burr 


No tiresome grip-and-let-go. sy wire sdge loremared. A sasure pitt 
The Ratchet takes hold going | Chy'ayt,Diaced againat the steel, Blade 


forward, and releases coming 
back. ‘Tt saves your muscles. 


No. 10 (tus 
4 

es. 

No. 11. is same a8 No. 10, except that 


het Shifter moves, across 
dof parallel with blade. 


ted) comes with 2, 3, 
‘8, 10 and" 12 inch 


5 If accidentally turned 
too far, raise cutting 
‘edge with burnisher point 


| 4, Hold the burnisher or 
nailset at about 75 


NORTH BRos. Mr. CO. Philadelphia, U.S.A. | Mroke should be 
= | erence 
YANKEF’ #2" 
ites chisel and 
ree 

TOOLS 
Make Betti Mechanic 
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aan angle of from 60 to 45 deg. 


uly, 1925 


jThe Home Workshop 


Blueprint Shows How to Make 


WORKING details and complete bit 
‘of materials for this canoe sailing 
outfit will be found in Blueprint No, 25 
listed below. 


Complete List of Blueprints 

NY. of the blueprints listed 
AN ciow Sine obtained fers 
PorutaR'Sclewen ‘Mowrnty for 26 


cents, Editor will be glad to 
answer ai cific questions rela- 
tive to tools, material, or equipment. 


Blueprint Service Dept. 
Popular Science Monthl 
150 Fourth Avenue, New Yorke 
Guyruenex: 
Send me the blueprint, or blue- 
prints, T have underlined below, for 
Which'T inclose....e..2...+,sc6nts: 


BRST 


SESBBNRESES: 


Bae: 


30 Si 


SRgPREERERRERERERRSUREREREEERERERERERRES 
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1,000 Men Wanted 


these new comforts in a Shaving Cream 
. + » now please accept a 10-day tube Free 
GENTLEMEN: 

Some years ago we set out to create the ideal Shaving Cream. 

Wewerequalified,asyouknow. This laboratory is 60 yearsold, 

It has created, for every purpose, some of the greatest soaps. 
One of them has become the leading toilet soap of the world. 

First we asked 1,000 average men to tell us what they most 
desired. 

Then, step by step—by making and testing 130 separate 
formulas—we met these desires to the utmost. 

‘The result is a new attainment, better in at least 5 ways than 
any shaving cream you know. Millions of delighted men have 
yok from old-type shaving creams. . . . So will you when 
you know. 

Abundant lather. Palmolive Shaving Cream mule 
tiples itself in lather 250 times. 

Quick action. Jt softens the beard in one minute, 

Lasting lather. —1t maintains its creamy fullness 
Tor ten minutes on the face. 

A clean shave. The extra strong bubbles hold the 
fairs erect for cutting, sc they don’t lie down. 
No irritation. The palm and olive cil content 

Teaves the face in fine condition. 


Let this test prove that we have secured these wanted 
effects—as no one else has done. Do this in fairness to your- 
self and us. Clip coupon now. 


The results 
men wanted 


‘There are mow delight Pieate fet us prove them to You 
‘THE PALMOLIVE COMPANY (Del. Corp.), Chicago, Ml. 


PALMOLIVE 
SHAVING CREAM 


Z 


can of Palmolive 
ter Shaving Tale 
‘The Palmolive Company 
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“TRIMO 


Economy 


‘This picture shows at 
a glance several features 
that make the TRIMO 
Pipe Wrench the eco- 
nomical choice of most 
mechanics. For instance 
when the INSERT JAW 
inthe handle of the 
TRIMO becomes worn 
or dull through | many 
years of serviee, all you 
fave to do is to spend a 
fewcentaforareplaceable 
jaw instead of buying a 
brand new wrench, This 
same replaceable feature 


parts, making this rug- 
ged tool the lowest in 
FINAL COST. 


ut i's_the masterly dee 
signet the TRIMO that most 
mcewive users adie. 
Noce the NUT GUARDS, for 
instance—bow they protrude 
adightly. above. the whee, 
thus Keeping, the wrench 
Derfectafjustinent when 
ee oF lid. down, TRIMO 
far a STEEL frame that 
WILL NOT BREAK—your 
Iuarantes of safety and dur 
Slit. For these and many 
ther’ remonn. people he 
KNOW never quibble about 
Daying a few cents more for 
GhisAmerie’s seper-quall- 


ROXBURY, MASS. 


America’s Leading Wrench Makers 
‘for Nearly Forty Yeors. 


—_—_—_—___— 


applies to all TRIMO | 
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Schoo 


the board as sBown, 
announcfments, int 
‘anf notices tacked 
pi 
Cypress of 
resisting whod 
nal. Two Aiby J in. posts & 
ft Jong ahofeeiél for the end 
ortaja “two by four" for 
cof} rails, 1 by 6 in. 
hoards for the panel, 
and g mplding to run around 


out of which to cut roof brackets. 
‘This material should be planed on all 
sides. Dimensions for cutting the 
pieces are given on the drawings. 

‘Trim off the top of the posts with 
two 45deg. cuts, and chamfer the 
side edges for a distance of 24 in. where 
shown. Then cut the two cross rails and 
spike them to the posts at the heights 
indicated. The bulletin board illustrated 
in the photograph has a recessed panel 
near the top and a flush panel below it, 
but this is unnecessary, as a very good 
panel can be built up of the matched 
‘boards specified above. 

‘To fasten the panel boards in place, 
first nail a cove or quarter-round molding 
around the opening, then place the 


The Home Workshop 


Community Bull 


For Displaying Notices of Town, Club, 
\fand Church Affairs 


feely Hall, Handicraft Specialist 


etin Board 


boards with their ends against the mold- 
ing and toe-nail to the cross rails. Finish 
with a corresponding molding fitted 
against the edges of the boards. 

Next, cut the roof boards, making one 
34 in. narrower than the other to allow for 
overlapping the edge. Nail together and 
cut two strips out of 3¢-in, stuff, nailing 
them to the ridge as shown. 

Before cutting out the roof brackets, 


a woodworking mill or 
cut out on a power fretsaw, if 
possible. If you wish to cut 
them with a hand fretaaw, it 
would be well to saw eight 
brackets out of ¥¢-in. stock and 
nail them together in pairs 
rather than to attempt to saw 
the heavier stock. ‘The profile 
can be finished with rasp, file, 
and sandpaper. 

Creosote stain gives an at- 
tractive finish to the bulletin 
‘board, although any shingle 
stain ‘will serve the purpose, 
and of course a two-cont paint 
job can be substituted. 

Posts 8 ft. long permit 
setting the ends 2 ft. into the 
ground, which is ample for 
support if the ground is packed 
down firmly. ‘The best means, 
however, is to dig holes 12 in. 
or so in diameter, 30 in. deep, 
fill wit concrete’ to a depth 

of 6 in., then when this has set, stand the 

posts upon these footings and fill concrete 
around the posts to the surface level. 


Likes Model-Making Articles 
N MY estimation your articles on 


a model railway in POPULAR Sci- 
fine 


ence MontuLy are a pretty 
piece of work. I always wanted to build 
2 model railway and with your simple 


instructions it is a cinch to make one— 
H, D., Brooklyn, N. Y. 


© This ool on radio or tool advertionment signiGes the approval of the INSTITUTE OF STANDARDS. See pase 17, 


NUMEROUS inquiries have been 7 
ceived regarding ozonized or oxidi 
turpentine. ‘This substance is ordi 
turpentine that has been kept for ge 
‘weeks or months in an open bole so that 
air is received by it and it anges from 
its waterswhite color, which oem 
teristic of spirits of/ turpentjae to a 
‘obtained in 
i 


by 
spirigs of ur into a wide bowl, 
whigh mubtebe covered sufficiently to 

t from entering, yet be open 


‘treme rapidity with which the 
turpentine oxidizes depends upon the 
ial source of the product. At times 

the yellow, slightly thiekened and sticky 


Ozonined turpentine i» made simply by the 
‘exposing of ordinary turpentine to. the ‘le 


product is obtained within a few weeks; 
sometimes it requires a few months. 

‘This preparation of turpentine is a very 
‘useful substance and should be on hand in 
all workshops. It is one of the best 
substances to add to spirit varnishes, as 


durable covering. 
not soluble in alcohol, but this oxidized 
produet is soluble. 

Linseed oil is to be obtained com- 
mercially in two important types. ‘The 
first ia the raw linseed oil. ‘This usually is 
mixed with thicker paints that are to be 
thinned, for it oxidizes or dries very 
slowly. | The second—boiled linseed oil— 
acts as a drier and hardens rapidly. This 
is due to the boiling of manganese borate 


1 
1 
\ 
| 


or lead borate with the oil. 


open-grained woods, such as walnut, 


mahogany, oak and chestnut. Turpen- | 


tine is added to thin the commercial 


filler to the desired consistency. Liquid 


avoid the cost and labor of applying a 
paste filler. 


fillers are employed for fairly close- 
grained woods or when it is desired to | |/ 


“Pve used all makes of tools 
but there’s only one kind I own—” 


In every machine shop can be found 
a man who is the acknowledged mas- 
ter mechanicof the shop. A life lived 
in handling all kinds of machines and 
tools has brought to him exceptional 
skill and a remarkable knowledge of 
the tools he uses. Thoroughly ac- 
quainted with mechanical equipment, 
he invariably insists that his tools 
bear the name “Brown & Sharpe.”” 


It pays to take the advice of men 
who know. Build up your kit with 
Brown & Sharpe Tools. 


© Send for Small Tool Catalog No. 29 


Brown & Sharpe Mfg. Co. 
Providence, R. I., U. S. A. 


Brown & Sharpe Tools have helped the skill of mechanics 


for over three generations 


| BROWN & GHARPE 


TOOLS 


“Standard of the Mechanical World” 
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headquarters 


SIMONDS 
FILES 


‘The name Simonds means just as 
much ona file as it does ona saw or 
‘anyothercuttingtool. It isa guarantee 
of quality—quality born of nearly a 
century's experience inmakingthe fin- 
est of cutting edges from tempered 
steel—heat-treated by a special proc- 
ess to insure long life and great 
strength. Ask your dealer. 
SIMONDS SAW & STEEL COMPANY 
‘Mass. 
“The Saw Makers” "Established 1832 
‘Branch Stores and Service Shops in Principal Cithes 


SIMONDS 


SAWS FILES KNIVES STEEL 


How to Test and 


Repair the Cords 
of Household Electric Appliances 


By Leon C, Rice 


HEN a 
portable 
electric 

appliance fails to 

operate, the trou- 
ble is frequently in 
the cord and can 
bbe remedied easily. 

‘The three trou- 


‘Testing cord of 


fre, 


times a cord may $how all 
different position Ste 
Simple tests will show he yind of trou- 


lock at any convenient 
can stand on a dry 
jout possibility of touch~ 
ing a pipe or other 
grounded conductor. 
Remove the socket 
from an extension 
cord. Attach the 
ends of the cord to 
the fuse block as in 
Fig. 2 Any. ine 
ulated wire of 14 
age may be con- 
nected with the light 
wiring at any con- 
venient point and 
used instead of the 
extension cord. Fi- 
nally connect the 
two lower contacts 
of plug block with a 
short wire. 

Screw a lamp, 
preferably 15- or 25- 
watt, in one socket 
and the plug of ap- 
pliance cord to be 
tested in the other 
(Fig. 5). The lamp 
obviously will be in 
series with the cord 
‘and appliance when 
the current is turned 


on. 
Should the lamp - 


from the appliance—iron, fan, heater, or 
whatever it happens to be. If this does 
not put out the light, there is a short in 
the cord or plugs. "First examine the 
wiring at both plugs. If no short is 


found, hold the cord so as to prevent 
shaking, which would give false tests, and 
‘spread the index and middle fingers to let 
the cord rest on them. Press the cord 
with the thumb, bending it down between 
the fingers, and move slowly along the 
cord (Fig. 6). When location of the short 
4a reached, the lamp almost Invariably 
rs 


end, it is probably within 2 in, 
|. If this test does not reveal 
it may be found by cutting 
fes off the cord until the light 


h the appliance, there must be 
‘Take off the ‘appliance plug 
the conductors together. 
p lamp then light, test the cord 
for a cut-out by bending between the 
fingers as before. In case the light does 
not flicker, the trouble is in the appliance 
or contacts. To make sure, connect the 
ends of the cord together. If the lamp 
then does not light, the point of the break 
can be found by running a needle through 
the cord and conductors, commencing at 
the appliance end and moving only a short 
distance at each test. The lamp will 
aaa light when theneedle 
emcurT ‘is between the lamp 
and the break. Tt 
is) well, when’ the 
trouble is not found 
near the appliance 
‘end, to try. about 2 
in. from the other 
before punetur- 
ing too far, as the 
‘puncturing seriously 
injures the cord and 
all cord so injured 
‘must be cut off. 
Many expensive 
shorts and frequent 
opens and cut-outs: 
are caused by poor 
workmanship in re- 


SOR wae 


from the end, being 
careful to avoid ine 
juring the insulation 
‘on individual con 
ductors. Rub the 
cover with the back 
of a knife blade and 
slip it off. ‘The 
cover on some cords 
will not so. loosen 
and must be split 
carefully. ‘Take off all rubber oF other 
material ‘that binds the conductors to- 
gether. This does not, of course, apply to 
cords having conductors not bound to- 
(Continued on pate 93) 
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The Home Workshop 


Tent Sun-Dial Aids Campers in 
Telling the Time 


JE.THE opening of your tent faces: due 
‘youth und is exposed to the sun, you 
will see that a bar of sunshine travels 
around the interior during the day. By 

he spots this bar of light strikes 
rent hours, you can improvise a 
ssun-dial that will tell you the time on 
other bright days.—JAuns E. Nosus, 


Repairing Electric Cords 


ether, but such cords must have outer 
insulation removed to reduce their size no 
they will enter the plug opening or open- 
ings. 

Place the separated conductors in the 
plug to determine where the insulation 
should be cut, Plan for the inaulation to 
reach binding screw without atretching. 

"The inner insulation when proper 
‘made is apt to ravel and must be served. 
Linen thread, well beeswaxed, in beat for 
serving, but cotton thread will do. Cut 
12 in. of thread and make a loop on the 
cord ‘with one end (Fig. 3). Hold the 
loop by placing two fingers under the cord 
and the thumb on the loop, Begin at the 
nd of insulation and wind tightly and 
closely round and round over’ the loop, 
back to the outer cover. Put the winding 
end through the loop and pull the loop end 
until the winding thread is well under the 
windings (Fig. 4). Cut both ends close 
to the windings, Repeat on the other 
conductor. Serve the outer insulation, if 
any, in the same manner, but cut the 
| thread 24 in. long. Begin 34 in. from the 

‘end of insulation and serve toward the end. 

‘Some conductors are so large that no 
additional bulk can be put under the 
terminal connections. "Such should be 
twisted tightly. Smaller conductors 
should be wrapped with fine copper wire, 
A single wire from a drop-cord conductor 
being excellent. 

lace conductors under binding screws 
clockwise. Bend the conductor around 
serew ina Ushape. When put more than 
once around, the entire pressure of the 
serew is on the point where the conductor 
crosses itself, which lessens the contact 
area and is apt to cut off the conductor 
Be sure exch conductor is held secure! 
Cut the projecting ends close to the 
screws. Blow out all loose tinsel and 
assemble the plug. 
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Who owns the telephone? 


For seven carefree years young John Graves worked in 
the car shops at Orenville, spending his dollars as fast as he 
eamed them. Soon after his promotion to foreman, he was 
married and moved to a little white house on Orchard 
Avenue. Life was happier than ever, but spare dollars 
were not more plentiful, especially after a third member was 
added to the family. 

‘Then came a day when the plant superintendent showed 
John the wisdom of saving a part of his earnings, for the 
satisfaction it would bring, and for protection against emer- 
gencies and old age. He and his young wife, for the first 
time, learned the difficult art of economy, and finally they 
came to know the joys of saving and of safe investment, 

Today John Graves, and many thousands like him, own 
the stock of the American Telephone and Telegraph Com- 
pany. This company is owned by more people than any 
ther, and the great majority of its owners—laborers, clerks, 
housewives, business men and others—have bought it with 
their savings. As its business has grown, the number of its 
sharcholdess has increased until now one out of every 45 
telephone subscribers is also a stockholder. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 

b BELL SYSTEM 

Sas” One Policy, One System, Universal Service 


<b 


EasytoDrawCartoons 


as Pee ca ee 
EVANS SCHOOL OF CARTOONING 
Sines canes —o- 
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You can’t tell 
when you'll 
©, need it 


Sooner or later your spare 
tube will be punctured — 
and then what'll you do? 
Ford orPackard—it happens 


to any car, Nor is it less 
likely with balloon tires. 
Nearly threemillionmotor- 
ists carry Shaler Vulcanizers 
for such an emergency, be- 
causetheyhavefoundvulean- 
izing to be the quickest and 
easiest way to fix punctures, 


SRALER 
5 MINUTE 
VULCANIZER 


Clamp a Shaler Patch-&-Heat 
Unit over the puncture, light the 
fuel, and give it five minutes to 
‘cool. That's all. 

Anybody ean do it anywhere 
and make permanent heatvulean- 
ized repairs—the kind you would 
‘get at a repair shop. 

No cement—no gasoline—you 
don't even need to cut the patch 
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|] How to Mount a Fish Trophy Head 


By Clyde E. Volkers 


HAT ardent fisherman has not 
hooked at some time a fish 
worthy of being saved asa trophy 

in his den? A fish head is one of the 

‘easiest of all trophy beads to mount. In- 

deed, the most difficult part is catching 

the fish, 

‘To remove the head, lay the fish upon 
its side. Lift up the stiff flaps that cover 
tthe gills, trace with your fingers around 
the edge toward the top of the head, and 
at the beginning of the thick, fleshy part, 
cut through the back, severing the back- 
bone. Cyt the remainder of the head 
from the body close to the gill covering 
that encircles the body of the prized fish. 

Prop the mouth wide open 
with a twig to make the 
fleshy parts more accessible 
from the back of the head. 
Make a note of the eye color- 
ing, the size of the pupil, 
shape, and any other note- 
worthy coloring of the head. 

‘Now reverse the head and, 
working from the rear, dig 
out all soft flesh and muscle 
from the inside. Be careful 
not to puncture the outside 
of the head. Remove the 
eyes carefully, and use care 
not to injure the membrane 
that bounds the rim of the 
eye cavity. 

Alter the flesh has been re- 
moved, dust the inside of the 
head with a mixture of equal 
parts of alum and arsenic. Place plenty 
‘of the powder around the eye and brain 
‘eavities, also where the fiesh was removed 
from the jaws. Plug the eye cavit 
with cotton, and tack the head upon a 
board to dry. Use tacks with wide heads 
but very small points. The gill coverings 
should be held in position at right angles 
to the mouth and eyes, or the fore part of 
the head. ‘The mouth should retain the 
prop if the head is of a game fish. 

Artificial glass eyes may be purchased, 
but eyes made from wood will serve as 
well. They ean be painted later in life- 
Tike colors by reference to your notes. 

If the fish is of medium size, saw off two 
pieces of a broom handle ¥%4 or 34 in. in 
Tength. One end should be curved or 
rounded off with a knife or file. After the 
head has dried for about a day and a 


night, remove it from the 
board, take out the cotton 
plugs in the eyes, and push the 
‘wooden. eyes into the cavities 
from the back. Allow the 
slightly convex surface to fill 
in the cavity. Do not permit 
the eyes to bulge too much. 
When the eye blanks are in 
their proper place, pour plaster 
of Paris over the back to hold 
them in position. ‘The plaster 
of Paris should be mixed with 
‘water until just thin enough to 
pour. You will have to work 
quickly because it cets very rapidly. 
Pour more o: the plaster into the 
cavities you made by removing the flesh. 
‘This keeps the head from  shriveling. 
Clay may be used in place of the plaster, 
‘but it will take much longer to harden, 
‘Cut a rough piece of Min. thick wood, 
round, square, or shicld-shape, as you 
desire, Dress’ it smoothly, stain it, or 
cover it with dry bark removed from a 
dead tree, If you use bark, soak in 
water and then glue and tack it to the 
board, trimming it even at the edges. 
Use sinall brass screws in the gill cover: 
{ngs when fastening the head to the board, 
In painting the eyes, the black or 
darker pupil should be left 
tuntl the remainder of the eye 
has dried. Common water 
colorn or artist's oil. painta 
may be used. After the 
fre dry, give the head a coat 
ff dear varnish (white pro- 


ferred). ‘The head should be free from 
lint and dirt before varnishing. After a 
day or two, give it another coat of varnish. 
In a week you may remove the prop from 
‘the mouth of the fish. 

‘This trophy will keep indefinitely, and, 
hanging on the walls of your den, will 
call to mind frequently a pleasant’ day 
‘and happy memories along a stream with 
‘a game fish, 


Helped by the Home Workshop 


] HAVE been taking Porcian scimice 
Mowruty for two years and can truth- 
fully aay that it is the best magazine that 
can be bought. The Home. Workshop 
Department has helped me a great deal, 
‘as my hobby is woodworking —R. W. D., 
Fond du Lac, Wis. 
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PLANES 


SARGENT | 


hold its edge? 


THar’s the first question you ting does become necessary. 
should ask when buying a plane. There are other features em- 
I's a question that the Sargent bodhed’ in’ dhe taee Ren 
cutter of chromium steel a- Planes illustrated abov 
st satisfactorily. Tt the Auto-Set, the cutter may be 
sharpness Jonger than removed, sharpened ‘and re- 
cutters made from other alloys. Placed ‘without ‘changing 0 
Chromium steel was selected {nal adjustment. “This inn great 
for the cutters in all Sargent time-saver. In the Steel Block, 
Planes only after extensive tests Plane the low angle of cutter 
proved its unusual toughness particularly suite it for end 
End edge-holding quality: Chro- work. It is'4 grest tool for the 
ium steel also permits the use smaller jobs. ‘hese two planes 
Of a thin bladewand the thins should’ be-on every ‘home and 
er the blade the keener its school work-bench, See them at 
Cutting edge. Tt is even sharp: almont any good hardware stare 
ened more quickly when whet and write for booklet 


SARGENT & COMPANY, Manufacturers 
50 Water Street 


cnt 
M4 In 


New Haven, Conn, 


x 
6 
How long will the cutter 


ot ets 


Gerstner Tool Cases 


Todeaiers Sd Machi 
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Machines Grow 
or Stand Still | 


Your machine may seem to 
be running fine—yet may be 
standing still! 

For it produces today what it 
produced last year, unless you 
Watch the record and see that it 
shows improvement. 

AAs you beter the mechanism or 
operating method, it. shows in 
better production-records. You 
Tooke for growth and can check up 
the gains, on a 


COUNTER 


The Set-Back Rotary Ratchet 


Counter below is for machines such at 
premes and. metal-tamping machines, 
there a relprocating mavement 
indheates an operation. 


ch throw of the lever 
and sets back to aero from any figure by 
{Sig ka once rnd Suppl wth 
four to" ten Ggureberls, ate 
tre Pree with ar Eger 
ftated, $11 30—subject to dicount 
{es thon sce) SetBack Reoltion 
Counter of nie model, $10.00 (ft 


‘ThissmallRotary Ratchet Counter 
(No, 6) counts reciprocating movements 
of the lever, at required for recording 

the output of 
innumerable 
small machines 


When the lever 


angle of 40 to 
(60 degrees, the 
ters one. The 
further the 
ke ly the ‘higher the 
number registered, A complete 
evolution ol the lever repters 
ten. Tht counter ean be adapted 
to no end af counting purposes, by rep 
lating the throw of the lever. Pree 
$200, © (Cut nearly, fall size) Seal 
Revoltion Counter, also $2.00. 


Whatever you need in a count 
ing device is shown inthe 
B0mpage Veeder booklet. Sent 
free to aid your development- 
work. 


The Veeder Mfg.Co. 
44 Sargeant St, Hartford, Conn. 
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How to Wire Model Locomotives 


Fifth article in a series on 
small electric railways 
By Edward E. de Lancey 


motor rests upon the upper 
transom, steadied with 
two L-shaped 1/16 by 
4 in, brass straps, which 
are secured to the lugs of 
the motor and screwed to 
the upper bolster. 
Before finally setting 
the motor, be sure that 
the gears mesh correctly 
and freely. — It is not necessary that the 
armature spindle be perpendicular, but it 
must be truly radial to the 
For the wiring use insulated 
throughout, but always polish the 
ends of th 
before mal 
piece of insulated wire of sufficient length 


ae MUTATOR 


[alia reo 


Ye nice 


Yex\i onass strips 


(QW ETHER SIDE OF 


MOUNTING THE MOTOR cevensing 


LEADS FROM FIELD 70 ARMATURE. 
toreach from the negative pole nut of the 
motor to the screw that attaches the 
return current shoe to the buffer beam 
Using your round-nosed pliers, make a 
small loop in each of the stripped ends of 
the wire. Slip one of these loops under 


dla oF toal advertisement signifies the approval of the INSTITUTE OF STANDARDS. 


nut and screw it tightly, _§ 


brass, drilled at one end for a screw and 
led at the other end to the shape shown, 

"in brass brads should be driven into 
the top of the controller box, to act as 
stops for the handle. 

‘A wire is run from the positive binding 
post of the motor to the contact screw of 
the controller and another wire from the 
controller arm to one of the screws of the 
third-rail pick-up shoe. A motor such 
as we are describing can be reversed 
by transposing the terminal wires of the 
main field magnet from one commutator 
post to the other. It would be'too long a 


(Continued om page 97) | 
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How to Wire Model Locomotives 

ai Contlaed from pur 9 
process to attempt this every time we 
‘want to back up, and, therefore, a revers 
ing switeh must’ be employed, Such a 
switch is illustrated, 

‘The terminal wires of the motor's field 
‘winding are detached from the commuta- 
tor posts, lengthened as much as neces- 
sary, and connected with the two switch 

‘and B, ‘Then introduce a new 
Piece of insulated wire from paint C ofthe 
switch to D of the commutator, and an- 
other from E of the switch to F of the 
commutator. Points C and @ must be 
connected with a wire, ‘The. beginner 
will find it advisable to buy his reversing 
or pole-changing switch instead of ate 
tempting to make it 

‘The eab construction will be described 
next month, 


Amazing Feats of Handicraft 


high over all, It uses alcohol for fuel, 
and water is fed to the boiler from a 
supply tank on the platform by a pump 
that runs off the crankshaft. 


xine is double acting with reversible slide 
valve gear. The engine was made en- 
tirely by hand, even to the pipe fittings. 
everything except the gears, and they 
were taken from old clocks. ‘There is 
only one casting and that is the flywheel, 
which is of Babbitt metal. All the other 
parts were cut from solid seraps of brass, 
copper, sheet iron, and wire, 
Honorable Mention 

For especially meritorious work, honor 
able mention is given the following: 

Herbert B. Collier, of Viking, Alberta, 
Canada, for a relief model of the moon 

E. M. Cook, of Des Moines, Ta., for 
carved chest 

William W. Flanigan, of Cedar City, 
Utah, for an inlaid table. 

Douglas H. Burt, of Indianapolis, Ind., 
for a miniature ship model. 

Charles H. Fernald, of Malden, Mass., 
for a phonograph. 

‘Martin A. Ellingson, of MeCook, Net 
for an electrified dining cabinet. 

Photographs of the work of those given 
honorable mention and a number of other 
projects selected from this contest will be 
published next month and in following 
issues of Porutak Scresce Moxrity 


The steam is superheated and the en- | 
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Build this phenomenal 
new radio in 45 minutes 


This new type kit is factory assembled. 
Ready cut, flexible, solderless leads make it 


ridiculously easy to wire. Amazing new 
inductance principle brings results hardly 
thought possible. Send for book ‘Better 


Radio Reception. 


Write for free information 
on kit—also book 


nites of fun wll give you the 
ct vet 


amplification 
Four vital improve 
Grdinary sets. 


great 


| 1, Greater Distance: Erla Malloon Cir Sn diagrams fee. "Alto atk for remartable 
new book “Better Radio Reception,” de 
Droportionately Sing the sensational new Cit 
= with ple, Enclose 10¢ for mailing and postage 
tofrange. 


receivers of conventional typ 
Increased Selectivity: 


Information on bit T ene 
fetter Red Reception” 


viel 


Beatie 


Saw Books FREE 


sews 
Sense,’ 


Is FREE AIR peste ae ky 


teenps sod serie son he country vet are 


Just send us your name 
2 hich o dhe help books you wand 
‘and we will send it FREE. Write NOW. 
E. C. ATKINS & CO., Inc. 
-D-20 Indianapolis, 1 


wieMiaty fig 


radio soteana and lad wires in ope minite 


WlhToRK COMPANY. § W405. Now Yor 
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Is there really a 
climate-proof 
smoking tobacco? 


Mr. W. L. Peers is an aviator who 
certainly has “flown wide,” to bor- 
row an expression from his own 
pleasant letter. 

He writes us that he has smoked 
Edgeworth under practically every 
climatic condition in seventeen sec- 
|tions of the world, outside America. 

jHesnya: 


Bolling Field, D. Ce 


Meyers. Larus & Bro. Cow 
Hchasnd, Vac 
Gentlemen: 
ben a constant user of your excel 
‘apoeanimatey tel 
i 


fen 
y 
rae 


Matt, Weatitn 
Seta 
fed une of the tobacco, 


‘harms 
nay Yet 
seme a 


Boab to 
Th tio these 


tne oy 


i 
‘a nth wha 
thers ot ae 


Let us send you free 
surles of Edgemont 
So'thae You may put 
ie co the pipe test, IT 
You ike the samples, 

youll ike  Esge- 
worth wher- 
ever and 
ever you buy it, 
for it never 
changes in -qual- 

Write ‘your 
name and ad- 
drew to Larus 
& Tirother C 


pan: 


suit the needs and means of all purchasers, 
Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 

‘packages, in handsome humidor hold 
Jing a pound, ‘and also in several handy in- 
between sixts. 

Well be grateful for the name and ad- 
dress of ‘your tobacco dealer, too, if you 
fare to add them, 

sibel Teen, Meret I yo 

cannot supply you with Edgeworth, 
Fars & Brother Company will gladly send 
you prepaid by- parcel post a one- or two 
dozen carton of any size of Edgeworth Plug 
Sloe or Edgeworth Ready-Rubber for the 
tame price you would pay the jobber. 


If your 
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he Home 


Electric Lights 


\0 BE thoroughly up to 
date your camp should 
have an clectriclight- 

ing system. It is not difficult 

to arrange for this if you have a 

boat or ear for transporting a 

storage battery to the camp 

site. 

‘One electrically lighted 
camp, where the tent used is of 
the tepee type with a single 
central pole, has a central 
dome-light.' The reflector 
is a ten-cent tin basin, the 
bottom of which was slit 
star-shaped and the points 
‘turned up to form ears for 
attaching it to the tent pole. 

In order to get the basin 

around the pole, the metal 

was split through one side as shown, 

When in place the ends were lapped over 

each other and held together with a small 

bolt. Holes were provided for two auto 
headlight lamps and their sockets. 

‘An extra auto battery that had been 
used the previous winter for radio pur- 


Diagram showing instalation of dome tight 
{tent and Beaton light for a boot ending 


poses furnished the necessary current. 
‘The battery, concealed under a cot bed, 
‘was wired through a switch to the lamps 


Ay NOVEL, Fourth-of-July 
noise-maker that costs 
only a trifle to construct and is, 
ssafe and foolproof, if used with 
reasonable care, is the rat-trap 


“‘cannon” illustrated. It fires 
2-, .92-, or -38-caliber blank 
cartridges. 


Besides a rat trap, two small 
angle brackets are needed. 
One is used to brace the trap 


straightened —or a straight 
mending plate may be used. The end 
hole in this is used to hold the cartridge. 
A.small bracket of standard size fits a 22 
blank nicely. 

‘The rat trap is cut off below the spring 


Rat-Trap “Cannon” Shoots Blank Cartridges 


‘upon the wooden base; two seacnt? ty ff tied to the top hole so that the 
‘wood screws also are driven JF device can be. fired from a 
‘through the bottom into the == distance.—T. C. Dantet, Wil- 
trap. The other angle js Asafenolse-maker — mington, N.C. 


Worksho: 


for Your Camp 


‘as illustrated. So well lighted is the tent: 
‘that a book can be read anywhere in it, 
‘Members of the camp coming into dock 
‘at night were often at loss as to the exact 
location of the landing because of the 


rigged up by using an old gas lamp, the 
burner of which was replaced by an auto 
lamp. ‘Thia was wired to the tent lighting 
system. Members coming in at. night 
‘now hail those in the camp, who throw in 
the switch and thus guide the eanoeists to 
the dock. In many eases it might be pre- 
ferred to place the dock light higher up 
than shown and point it downward so as 
to flood-light the landing. 

Dry cells and miniature lamps could be 
used instead of the auto equipment, 
Even if such an outfit did not give much 
light, it would surpass in convenience the 
old-style candle or oll lantern or even a 
fashlight—C. M. Witcox. 


Leap filings taken from an ordinary lead 
pipe by a course rasp and sprinkled on 
the threads of a pipe joint are said to give 
tighter joints than the paste ordinarily. 


and the wire arm bent in the 
shape of a V. A washer is 
placed on each side at the top 
angle, and a nut and bolt are 
used to hold them. 

‘The trigger is a small piece 
‘of metal or wood with a hole in 
both ends and a slot in one 
edge. It is held in aslot in the 
‘base by means of a nut and 
bolt. A piece of string may be 


pane 


“1_ wisi to compliment you on your ex- 
cellent magazine, which I note has great 
ly improved since I last saw a copy. It fills 
a particular place in any mechanic's read- 
ing matter."—R.W.C., Williamsport, Pa. 


© This seal on a radio or tool advertisement slgnifes the approval of the INSTITUTE OF STANDARDS, See page 17. 
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Camping in Comfort 


(Continaed z 


‘The camp should be made on sloping 
ground, if possible, ‘The platform at its 
Tower end should be raised about 2 ft. to 
insure dryness, ‘This space also provides 
storage room’ for a eanoe and other 
‘camping equipment. 

‘The foundations may be wooden posts 
or cement piers, Aluminum pie plates 
tare placed on each after they are leveled 
up and in each pan is Inid a brick. ‘The 
main side and center joists, which should 
be 2 by 6 or 2 by 8 In. planks, are laid on 
the bricks. Blocks 5 by 5 by 14 in. are 
hoolted at the corners, or two or three 
pieces of 2 by 6 in. beams are nailed on to 
support the end floor beams, which should 
be 2 by 6 in, 

Alternate beams extend out on each 
side far enough to support the guy-rope 
rail, ‘The floor beams are spaced 24 in. 
center to center. All the joints, beam 
ends, and corner blocks should be coated 
with heavy paint for protection when the 
platform is being built, 

Ifyou wish a fly, you will need two guy- 
rope rails, the one for the fly being out 
beyond that for the tent 

Lay your floor on a dry day, but don’t 
place the boards too tightly together so 
that they will swell and buckle in damp 
weather. Lay a “two-by-four” around 
the edge of the floor except at the door, 
and put up your 2 by 4 in, railing. The 


| 


Where is the 
man with the hod? 


raila should be about 9 in. higher than the 
side walls. 

If you wish a veranda, bolt 2 by 4 in, 
floor beams to the side joiste of the tent 


‘When you pass the next tall 
building under construction, 
watch the hoist run by an 


platform, as shown. ‘These beams, as electric motor. 

Well at the stairs, should rest in pans, 

Which are kept filled “with water, like 

those on the main posts, to form a barrier 

fgainst” ants and crawling insects. A 
ce 3 in, wide is let between the tent 

floor and the veranda floor. 

‘Anchor rods, made of T-in. pipe, pass 
through a 2 by'6 in. by 8 ft. plank buried 
about 3 ft. in the ground, as ilustrated. 
Old pipe fittings are screwed on the bot- 
tom of the anchor rods to keep them from 
pulling through, and the upper ends eo 
through blocks bolted to the inside of the 
side jolts. These anchor rods make the 
‘whole camp platform windproot 

‘When a large party isto be entertained, 
you ean build sleeping boxes about 7 by 7 
Tein area, as illustrated. A shower bath 
alzo ean be provided, and for cold weather 
it ie possible to use oil heaters as shown, 
Piping the hot air to a floor register. 

Given several coats of paint, the plat- 


Compare the work, and the 
wages earned by the skilled 
man whoruns the hoist, with 
the old-fashioned painful 
methods, and the dollar daily 
wage. 

Each generation provides 
better work for men to do. 


‘Motors made by the 
General Electric 
Company, will carry 
men and materials 
over the ocean, or to 
the top of the tallest 
building. They will do 
your washing. your 
sweeping and your 
sewing. Almost every 
day.'a new use is 
found for them. 


GENERAL ELECTRIC 


| AGENTS 500% PROFIT 


form'can be left down all year around. | GENUINE GOLD LEAF LETTERS P 
— SS | em Soest sree 5 bag 
Protecting Unmounted Mirrors Ss 
HORE whe have had occuon to swe OSTATS 


unmounted mirrors, especially in 
laboratory work, know how easily they | 
hhecome scratched and rendered useless, 
After experimenting, I found that the 
best protection was’ to coat a sheet of | 
typewriting paper with shellac and then | 
press the silvered side of the mirror upon | 
ft at once. When dry, the edges are | 
‘trimmed with a sharp knife. 


$75. to $150. Weekly |} 


© Thic seat on radio or tool a 


rtisement signifes the approval of the INSTITUTE OF STANDARDS. 


‘See page 17. 
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A 


Shop Special 
Not mali 


from the start, 


A real machine, yet 
convenient size for the small shop. 
Doct everything in woodworking. 
Has circular rip and cut-off saw, 6- 
inch jointer, 16-inch bandsaw, Lathe 
|| and shaper attached if desired at 
cost. Operates from any light 
‘Just plug in and go to work! 

Write for interesting ciralar 


‘The Parks Ball Bearing Machine Co. 
1847 Knowlton St., Cincinnati, Ohio |) 
mada Fay 18 Nave Dane a Maral, Cala 


Fora Real paint job 
nothifg is equal to 
a good Brush / 


ECARDLESS fhe cine 
made 

‘ie, Broke ae 

1 Baer Painting. 


aoe 


ot be wed 


Ihave berm peered by 
Pinte for ore inf 


Hlustreted ara 


Literature 


WHITING-ADAMS 


BOSTON 


ZIP-ZIP 
LET'S GO BOYS 


opr gk thwreccaclal Sy 


‘iene 


rimmed garden pool, this stork adds a 
fine touch to an informal garden. 
‘Three strips, each 2 by 6 in. by 2 ft, 
surfaced both sides, are glued together 
side by side to 
form the body. 
The outline is 
marked on this 
and then cut with 
a bandsaw. If the 
cutting has to be 
done by hand, the 
three pieces can be 
sawed separately, 
before being glued. 
Finishing touches 
are given with 
chisel, rasp, and 
sandpaper. 
‘Onanother piece 
of surfaced wood, 
2 by Gin. by 2ft 
n., trace the legs 
id eut them out, 
leaving them 


Sines proudly beside a rock- 


NE of the quickest acting and best 
varnish removers I use is made of 
flour paste and lye, Mix a thin flour 
paste and to this add about half as much 
lye as the bulk of the paste, and stir 
until smooth. 

‘Apply the mixture thinly with a rag or 


EDUCATIONAL as well as amusing, 
this easily made number game aids 


in teaching children addition and 
subtraction 
An arrow-like arm 454 in. long is cut 


‘out as shown’and to the blunt end is 
loosely riveted a smaller hand, 1 in. long. 
‘The main arm then is mounted by means 
‘of a copper rivet and a leather or rubber 
washer on a cardboard disk 8 in. in 


l 


Stork Ornaments 


Varnish Remover Made with Flour and Lye 


Plus and Minus Game 


KS) 
the Garden 
Hid sogser 42 
peered 
prefer, for the sake. 
wrth The 
legs are rounded 
wih & Choe and 
moval at Ue top 
fo the curve at 
‘the body where 
ine fos nad 
oy 

or the bea 
and head, a pieco 
Bby 12m by 2 
foused, ‘Thelower 
end of the neck, 
which is shaped. to ‘ft the body, 
Momewhat rounded off withthe chiec 

Palntne removes the "fat looks snd 
maak the work seer quite lieve, "A 
Pay oat bo wendy Wiis dashes of lade 
Eee ftir ons end poiow for ten 
bin sk ewer ios, Boo to aoe 
lam reiole to ere et tn. 6 sh 
thickness of Leia, boards As ie 
Howapay, San José, Calif. 


\brush to the painted or varnished surface 
that you wish to remove. 

Do not allow it to set too long after the 
varnish or paint has softened or the wood 
will be darkened by the lye. Remove 
with a scraper and wash the wood im- 
mediately.—R. E. Deerixa. 


diameter painted with 
indicated. 
‘The players spin the large arm by 


numerals as 


snapping a finger against the lip. When 
the arm comes to a stop, the actual eount 
is determined by subtracting the number 
toward which the small arrow points from 
the number indicated by the large arrow. 
For instance, the illustration shows a play 
that reads 4'minus 2, giving a score of 2. 
‘The three nearest ‘numbers only are 
allowed at the minus hand. 

In case the minus number is larger than 
the plus number, the player makes no 
score. When the children learn the game 
thoroughly, however, it adds interest to 
consider stich a play as the loss of the 
number of oints indicated and to sub- 
tract it from the total score, but that can 
be left to an understanding between the 
players.—D. W. C. 


© This seal on a radio or toot advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 11. 


It is advisable to cover this model with 
light-weight cloth. Put it on top of the 
sticks, allowing enough around the edges 
to lap under, and sew in place, being 
careful not’ to stretch the cloth 
tightly. A dressing to stop the air from 
passing through the fabric is made and 

as follows: Put two tablespoons 
of laundry starch into half a glase of 
water, mix well, and pour into a pint of 
hot water. for five minutes; then 
apply freely to the cloth with brush or 
sponge. 

‘When the model is finished it should be 
suspended at the balancing point, which 
is 2 in. back from the front edge of the 
plane, and a counterweight placed as 
shown in the drawing. The size of the 
‘counterweight should be increased or de- 
creased until the model hangs perfectly 
level. An easy way to do this is 
number of pieces of wire solder 


y 


bundle, the balance being obtained by 
(Continued on pexe 10, 


: Reaches Out 

herever it may be, brings to 

Il the beauties in the air, 
more letters to our office, 
reception, almost unbeliev- 
which has rewarded the 


Amaxis completelymounted 
‘can wire it in one delightful 
photographic instructions, 


sand detector. . Price, $42.00 
SMidetector. =. . Price, $2200 


DIO CORPORATION 
AND, President 


gust Chicago © 


MONEY BACK IF 


THE NEW INROGRAPH SELF. FILLER 
PROVED, (GREATEST VALUE EVER OFFERED 


he Perfect Writing 


Wiest ine 


‘s 


© This seat om a radio or toot advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 1. 
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YUST AS THE HAWAIIANS DOM 
PLAY ALL THE . 


PHONE. ves 

fay ett bow, but 
arden, reli only 
‘st bear al ra” 
“Phe Marla Phan forthe 


DEA 


BUPULAR SCIENCE MURTRLE 


|HIS amusing and very easily made 
‘apparatus will produce an endless 
number of intricate and unusual 
linear designs. It consists of a base 3 by 
T by 13 in., upon which are located two 
sheaves or wheels A and B and a crank 


‘The constantly moving pen dra a curiony 
Gesign upon the paper asi revolve 
nd a surprising umber of Jintereting 
esane, may be sbesined by lusting tha 
fparte that support the pe aod by Phonaing 
Theend of the mire ompughole (f another 


carry a belyof cord. 
DisleC carries ts 
wire ‘ain that sup- 7 
ports the pep-hold% 
ing device. [7€ has 
five M¢-in. bfles bor- 
ed toa dgfth of 35 
in, initgfppsurface. 
‘Twof parts are 
used ihvfolding the 


first block ismount- 
ed another piece of 
(-inthiek stock, 
which has a central 
slot and one rounded 
end for the attach- 


Details of the various 


Yoke Lightens Burde: 


“TOTING & laree, heavy 
canoe is no 

dream for the man com- 
pelled to carry it any cong 
siderable distance, For ong 
who is in the wilds, onl 
for a short vacationf auch 
work is sevep® puni 

‘To lighten Ye ca 


d spreaders to separate the 
‘convenient width to fit over 
the shoulders. They should be the same 
distance apart at each end. 

‘Cut notches for the thwarts in each 
end, slanting them slightly. Hollow out 


e pa 3 


o 
can 
oon 

screw, as shown in K-44} 

detail. Upon this a 


‘deed not be made with any eapecial accuracy 


Amusing Toy Produces Variety of 
Intricate Pen-Drawn Designs 


Four simple fguresdraven by the machi 
en produce an ualimited variety of 


ment of the pen- 
holder. The two 
i.e parts are held to- 
3 gether by means of a 
round-headed wood 
screw with a small 
thumb piece of bras. 
‘The device is as- 
sembled as shown in 
the photograph. 
‘The paper is placed 
uponthe large wheel, 
Various designs 
are obtained by ade 
justing the two parts 
carrying the pen- 
holder, by moving 
the wire arm from 
‘one to another slot 
in the arm support, 
and by changing the 
FE end of the wire from 
‘one to another of the 
holes in the wheel 
C.—W.E. 


parts, which, however, 


n of Carrying a Canoe 


places for the shoulders and pad them 
with sections of old automobile inner 
tube. By drilling several small holes in 
the boards, the tube can be Inced on 
securely with heavy cord or leather 
thongs.—L. B. Ropsins. 


July, 1928 


How to Whittle a Realistic Toy 
Flying-Boat Cruiser 
By Donald W. Clark 


IKE the toy passenger sir coach 


illustrated last’ month, this remarl- 
ably realistic flying-boat cruiser can be 
made with a penknife and a few of the 
‘more common household tools 

‘The hull is whittled {rom a piece of soft 


Hull, wings. and engine ace white from woot 
{hit members and propeller are of thia metal 


provide the additional thickness that is 
needed for the pontoons. One wing is 
B/16 oF 34 by 214 by 16 in.; the other is 
12 in, long. ‘The dimensions not indi- 
cated ‘in figures can be estimated closely 
enough by eye. 

‘Tho third toy in thie aris will be a 
racing airplane. 


Mixing Ivory-Tinted Enamel 
Winrre enamel can be tinted an 
color by mixing with ita small quantity 
‘of medium chrome yellow or French ochre 
‘oil colors, which are sold in small tubes 
fs artist's colors 


Monoplane Glider Model 
« 10n 
adding or removing a piece. In case 
baby-carriage wheels and steel axle at 


entirely, depend: 
ing upon the weight of the wheels. 

A towline is fastened on stick No. 5, 
about halfway down from No. 3 sticks. 
Set the plane on a smooth piece of ground 
and run with it against the wind. If it 
rises too abruptly and has a tendency to 
roll over on one side, slide the towline up 
alittle higher on No. 5; if it does not rise 
easily, lower the towline. When the 
desired location is found, tie and glue the 
line firmly in place. 

‘When the model is released, carrying 
the string with it, it should glide gently to 
earth, landing easily on the wheels. If it 
hhas a tendency to make a nose dive, re- 
move a little of the counterweight, and if 
it will not nose at all, add to the counter- 
weight. 

This model can be dropped off a high 
Duilding or released from the top of a bill 
‘The distances of the glides can be mea- 


‘other modets 


© Tris seat on 


io oF toot ad 


The Home Workshop 


pleces of 1éin. stock added as indieated to | 


sured und by this means contested with | 
‘SOUTH BEND LATHE WORKS, 
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You bet they're handy! 
Klein Pliers are husky 
tools for the man who tinkers 
around the house. They have 
been favorites for sixty-eight years 
with the professional mechanic—no won- 
der the lover of good tools wants them in his 
Get the feel of a_pair of eight-inch 
Klein side-cutting pliers in your own hands 
next time you're buying tools. Treat your- 
self to a pair of real pliers. 


tment 


‘your spare time. 
‘Airplane Engineer, 


4,909 ‘ite EREE Earn $3,500 to $10,000 a year 

ome an a Practical course — takes only & few 
Sires cerns 4 See Westar esate 
asia ra eh 


Any Lathe 


On Easy 
Payment Terms 


You Gia onder any Lathe shown in our catalog 
cal 


Telormation af bout plane acting into 
‘getie bands 
— comes lied operator, always capable of 
‘aroing good wakes i any som. 
South Bend Lathes 
aed by 5 largest, Ralgoads, & largest, Auto 


Hoeiories 7 target Sued Plamts, largest Radio 
Coapstg—ie Ot wherever quantity redectin 


$354 
sfswaity wort s demandes 


‘Gef'new Cotas (use out shows 6 style ad sizes. fom smallest Bench Lathe tolargest Factory Lathe 
{ES East Madison Street, SOUTH BEND, IND 


jrertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 17. 


“Matter in 
the Making”’ 


“Sir Wiliam Bragg has done for mat- 
ler what James Harvey Robinsow did 
‘for te mind, 


Concerning 
the 


Nature 
of 


Things 


By SIR WILLIAM BRAGG 
K.B.E. D.Sc. FLR.S. 


WELL known 

critic has 
made the state- 
ment that this book. 
explains. the realm 
fof matter just as 
‘James Harvey Rob- 
inson’s.** Mindi 
the Making” el 
dated the realm of 
thought 


1R WILLIAM BRAGG, winner 


wltten for the layman 2 fas- 
Cinating. explanation of the most 
Spectacular achievement of recent 
ttience—the laying bare’ of the 
ftructure of the ator. 


FROM the time of Lucrtian who 
two thousand: years ago, Bret 
verote” concerning the’ nati of 
Hinge, the steucttre of matter has 
bec the cit ater othe wer 
retest acientits, Yeats of diligent 
Seearch and brillant experiment at 
irene the sea ce 
tion of the atom, the running down 
te the lase minutia of the structure 
of the lent that Gompone ue 


ff imp 
of our environment, for" science 
iheked an interpreter 


is phy 
fe same time a great translator ito 
‘very day language of the wonders 


and mysteries of science. 
S SG THE NATURE OF 
"RINGS" opene to the tteliene 
raf reuer fascinating tae of the 
femiiets ol modern, aience,  Dillerent 
Sher popular manunis because of 
kes one seer 
smbich make up 
(GVearth and srand water 
[ASE 22s bolas sao a co 
‘i SComeeeming te Sature of Things 
Seselttdiect to the pababers, 


Wherever Books Are Sold, $3.00 


HARPER BROTHERS, Publishers 
49 East 33d St. New York, N.Y. 


‘See Harper's Metasine for announcements 
ofthe beter schon ad cllgee 
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Your Milling Machine 


By O. S. Marshall 


LL the major opera- 
tions of planing, mill- 
ing, and boring that 

were performed in building 

this machine (Fig. 1) were 
done on a small milling ma- 
chine. Normally this work was 
beyond the actual capacity of the 
miller, which was a duplex machine 
of a familiar type, but no other ma 
chine was available for the job 

‘The illustrations tell their own 

story of how this was done and 

may prove helpful in suggesting 
ways in which to make the most 
of a mille 


July, 1925 


In Fig. 1 the ma 
chine is ready for 
scraping the bear- 
ings and final aa- 
sembly. Thesaddle 
and headstock are 
in position, and all 
the special boring 
bars that were made 
for the boring ope- 
rations are shown. 
| ‘The boring bar for 
the saddle reclines 
in the finished spin- 
dle holes. 
Referring to the 


other views, the se- 
quence of ‘operations was as follows: 
‘The castings were roughed out by the 
tilling machine, wherever they were to 
be finished, to insure perfect alinement 
in the machining operation. 

‘The bed was surfaced on its under side, 
then set in position (Fig. 2), and the 


Fig. 3 (sbove)—Finiohing the Ve 
fod, Fie # (ot rahe), boring the 
Sstite by using wo Aycatters 

saddle-ways were roughed out 

‘with an end mill. As the head 

of the miller may be set at 

45 degrees, the same end mill 

also served for roughing out 

the V's. These were finished, 
however, with the double 
angle, S0-deg. cutter shown 


the headstock were 
bored to the required i 
jn. and then mounted, as shown in Fig. 
jon the arbor and sy in a pair 
of V-blocks. jess 
‘The blocks were milled in position at 
the V's to insure their perfect alinement 
with the path of the platen as the work 
passed beneath the cutter. ‘The flat 
bearing of the saddle was milled with the 
‘end mill in vertical position as in Fig. 2. 
Figure 4 shows the boring set-up for the 
saddle. Normally, the operation ex- 
ceeded the capacity of the cross feed of 
the miller. This contingency wasmet 
by using two fly-cutters, spaced #0 
the two would operate  simulta- 


© This seat om a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pyre 17. 
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Stop that leak 
in a jiffy with 
EBG Sabnton 


No.l 
Makes no diference whether it's water 
Teaking from the hose connections or 
radiator, oil or gasoline from the supply 
Fines, or as from a loose exhaust pipe, 
Smooth-On No. 1 will produce perlect 
tightnest ina few mine 

ites. 


‘to Use it also for keeping 
grease cups, lock nuts 
f} and hub caps from drop- 
f} ping off, and for perfect 
sealing ‘of cracks in 
= bursted water jackets, 
Got Smooth-On No. 1 
Wee er in 72. oF 1 or 5-Ib. can 
FREE BOOK 


from any supply house. 


Dept. 58 
Jersey City, N. J. 


Doit wit SMOOTHON 


e Five Tube 
Set which 
startled 
the World 


ASTERPIES 


One of the Greatest 
Values Ever Offered in 
A Radio Receiving Set 


MAb all dealers/ 


My It’s Easy to Build Things 


Ref ven vot oping: mitering roving 
ty a Boice-Crane 


W. 0.81. Boloe 
Dept. PS. 7-a 
Toledo, Ohio 


Who Wants to Make $74.00 a Week? | 


‘oe Weis seit dy 
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You Can Make the Most of Your 
Milling Machine 
(Conténned from pase 10 


Fig 5—Using s hole already fished in the 
bed to aid im supporting» bering. bor 
neously, while the boring bar was supported 
at its outer extremity by the over- 
head arm. The faces of the left-end 
spindle hole required to be faced, done 

with a fly-cutter at the same setting. 

Boring out the bed (Fig. 5) presented 
the greatest difficulties, but these were 
overcome. The holes were cored out, 
‘except the upper one, which is shown 
under the boring operation. This hole 
first was drilled on an upright press, le 
ing sufficient for finishing on the miller. 
‘The bed then was clamped on the miller 
and lined properly in relation to the 
Gnished saddle-ways. The first hole, at 
the outer end of the bed, was bored tosize, 
using the drill chuck and fly-cutter shown 
in Fig.1. A boring bar was used for boring. 
the inner hole, the bar being supported by 
having it fit the hole already finished. 

In order to insert and remove this 
boring bar, as well as the one for the 
under hole, the platen of the miller was 
set by a stop, so that it could be run along 
far enough to allow the removal of the 
bars and their replacement with ac- 
curacy. ‘The graduated dial of the longi- 
tudinal feed also was set to zero at the 
boring position to insure exactness. 

Other operations were performed, but 
followed the same principles. 

‘The upper hole in the bed is 1 it 
diameter, and the bearings are about 5 
apart, squared up on the 
‘The lower hole is 134 in. in 
the two bearings are about 6 
with all four hub faces finished with fly 
cutters at the boring position. 
| ‘The center distances between these 

holes are 24 in. for the gear train, two of 

which are shown in position in Fig. 1 

‘The bed is 22 in. long, 9 in. high, and 7 in. 


in 


bars, the amall miller adequately handled 


all the boring, milling, 
operations. 


and planing 
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Better Shop Methods 


Old Bill Machines a Crankshaft 


By James Ellis 


LD BILL came into the shop behind 
O'’® crack tearing two castings He 
called Bob Laten. 

“Flere are the eastings for that crank. 
shaft we have to make for Berry's mill, 
he said. “The broken one is over in the 
pattern shop, but I will have it brought 
over here for you."* 

‘Are we going to use the old shafts?” 
Laten asked. 

“I thought that we would get along 
much better if we used new shafts and a 
new pin,” said Old Bill. “The new ap- 
prentice was roughing out the shafts, “I 
Disk 


PINBRESSEDIN 
ORAL 
JARBOR ESS i 
Sing FN TO 
1 SECOND DISK 


[CRANK DISKS 


carefully. In spite of all your care, the 
chances are that the disks will not be true 
with each other. That is all right, for 
now is the opportunity to correct it. Bore 
ut the shaft holes in both of them at one 
setting. Then you can be sure that 
when you press the shafts in, they 
‘ill be in line, provided that you do not 
spring the pin. ‘To keep from doing that, 
you must fit a block to go between the 
isks so that it just fills the s 

“T might use a jack in there," Laten 


suggested, 
“No, you can't use a jack!” responded 
Old Bill, “Get a piece of shatt, or a 


chunk of casting and face it to tap be 
tween the disks. If you were to use a 
jack, you would have a bearing on only a 
very small area, and the casting might 
crush enough to let the pin bend just a 
little, and that is what we want to pre- 
vent. Use something that will give you 
@ considerable area, for we want to put 
those shafts in with about 20 tons.” 

“I see the idea,” Laten agreed. 

“Then, after you have it all together, 
you can finish the shafts to size and turn 
the outside of the disks,” Old Bill con 
tinued, “When you are through, you 
will have the whole thing perfectly true. 
You will be surprised at how little time 
all this complicated proceeding takes.” 


suppose they are done now. I have 
saved the nice part of the job for you.”” 

‘Old Bill smiled broadly as he said this. 

“It sounds just like you!” Laten re- 
torted,"*to keep all the hard work for me!” 

“Well, I have a scheme for doing a job 
like this that I will tell you about," Old 
Bill said. “It may make it a lot ‘easier 
for you. 

“The first thing to do is to rough turn 
‘both of the disks and to rough bore the 
shaft holes. Now drill a couple of holes 
through them so that you can bolt both 
disks together while you are boring the 
pin hole and the shaft hole. While they 
are clamped together you can cut the key 
seat in both at once. Now fit the pin. 
when make an arbor, or take a smooth 
piece of shaft that will be a free sliding fit 
in the shaft holes. Use this to maintain 
the alinement of the disks when you are 
pressing in the pin. Press the pin in one 
side first, then put your arbor in the disk, 
and the other disk on the arbor, and press 
it on the pin. 

"Take out the arbor, take the assembled 
pieces to the lathe, and true them up 


Jack Shaft Used to Provide 
Additional Lathe Speeds 


ON MOST engine lathes driven trom a 
countershaft the usual range of 
speeds is eight—four with open belt and 
four with the back gears in. This is 
where one of the belts from the line ubatt 
is used for reversing. 

Eight additional speeds can be had by 
having both belts from the line shaft 
straight and using a larger driving pulley 
for one. 

‘A still greater variety of speeds can be 
provided by the method illustrated, A 


too RPM LATHE COUNTERSHAFT 
cquren: cae 

sonpm “JACK SHAFT 

250 RPM UNE SHAFT 


Diagram showing stan view of drtve 


jack shaft is hooked up with the line shaft 
fand the countershaft and can be used 
either to increase or decrease the speeds 
as desired. ‘The speed ratios can be ar- 
ranged to suit the user by installing the 
pulleys of proper size. 

‘The jack shaft is set about halfway 
between the line shaft and countershaft 
and at the same height. The long belt 
rans over and under this shaft. 

‘The additional speeds obtained in this 
way come in handy on many jobs and 
save time in changing into back gears to 
get a lower or higher speed when addi- 
tional power is not needed. A shift from 
fone clutch pulley to the other will in- 
stantly change the speed from low to 
high.—H. L. Wareuen. 
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Be 
Old 
HEN dipped 
maar 


finished work will 
not rust. 


You won't be 
$0 apt to make 
mistakes if you 
have plenty of 


An Easy Way to Learn confidence in 


PHARMACY | ee 


drill is soft, it isa 
waste of time try- 
ing to make it 
cut. Have it tempered at once or dis 


Pleasant, and” salaries 


ae ern pharnay | Compressed Air and Special 
iene ia ye i Bench Speed Tire Repairs 


"To DRY quickly cemented repairs on 
‘automobile tires, a Cincinnati garage 


Knowlegge which twill be necessary for | Uses compressed air. ‘The equipment 
3outg hava in grder_ that. you may pies | conalate of an ordinary hose connected 


Your State ination, 


with the air tank and a tin nozzle. 

“On a*job’ that requires cementing the 
inside of a tire, for a so-called ‘section,’ ” 
William Bothwell, of this garage, explains, 

‘we apply the cement—and then hold the 
patched place apart with wooden spreaders 
of the usual type. ‘Then we turn on the 
compressed air, fixing the nozzle to some 


the coun: 


So 


roma cee itn 


NEW VEST POCKET 
ADDING MACHINE 


object near by s0 that it will play steadily 
‘on the cement. We keep 140 pounds 
pressure in the tank, and turn on enough 
air to give what amounts to a stiff breeze. 
Alter letting the air play for perhaps 15 
minutes while we busy ourselves with 
other things, the cement is dry! We apply 
‘two coats in half an hour.” 

‘The same garage is equipped with a 3 
by 3 ft. pine bench, 234 ft. high, for 
speeding up tire changes and many repairs. 
‘Tiremen elsewhere do much repair work 
on the floor because they feel that a tire 
fon the floor, held with the foot, is in a 
firmer position. Mr. Bothwell has found, 
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card it and look around for a good one. | 


A good mechanic never slights small | 
details. 


Your own particular job should con- | 
cern you most; never mind what the 
other fellow is doing. 


{A file will cut better and fast longer 
if you keep it clean. 

|All mechanics make mistakes, but 
wise ones don’t make the same mistake 
twice. 


‘There is a reasonable limit to speed 
in cutting metal. All cutting tools re- 
quire a certain amount of time to do 
their work most efficiently. One part 
of a machinist’s job is to keep the tools 
supplied with work at the right speed. | 
| 
however, that most repairs can be done 
‘more easily on a bench.—FELix J, Kocu, 


Simple Wooden Tools Used 
for Folding Sheet Metal 


MAY small sheet-metal jobs that re- 
quire folding can be handled in a | 
simple tool like that illustrated. It is a | 
sheet-iron folder for making oil-lamp | 
founts used with hog waterers. Without | 
this special tool it would be a slow job. 

‘The folder is made up of pieces of 134 
in, hard maple, hinged together. ‘The 
bottom is.a solid piece and has one dowel 
pin in each corner to keep the core from 
moving out of place. A sheet 10 by 16 in. 
in put in place over the folder, the core is, 
aid on top of this, the sides are brought | 
up, and the top is pressed down. 

‘At the left of the illustration is 
sheet; the center view shows 
folded. ‘The ends are shown ni 
they are made with a different machine, 
At the extreme right is a complete lamp. 
—Watrer L, Crows, Paullina, In, 


Precision Surface Gage 
THis surface sarc 


with gage blocks. 
It is made of tool 
steel, hardened 
and ground. 
Lengthwise it 
projects over the 
‘end of the blocks 
about 34 in. and 
is beveled to a 30-deg. angle. ‘The bottom 
or contact surface is lapped to a wringing 
St with the gage blocks, and the cutting 
edge is hone with great’ care so that the | 
marking point is in the same plane as 
the contact surface —H. L. W. 
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Better Shop Methods 


Indicator Attachment for Lining 
Up Stationary Work | 
By Charles Kugler | 
"THE indicator attachment shown be- 
low is a handy tool for lining up | 
center-punch marks on many kinds of | 
jobs in a drill press, milling machine or | 
‘other machine tool where the cutting tool 
rotates and the work remains stationary 
With this attachment it is possible to 
adjust a center-punch mark in a layout to 
within .001 in. in relation to the true 
center of the spindle. 

‘Simplicity of operation and_construc- 
tion are the main features of the design. 
‘The horizontal rods are of drill rod and 
have a flat on one side for the binding 
screws of the shank and point holders 
‘These members are turned from square 
stock, with a short portion left square on 
‘one end of each piece. The lower end of 
the shank and the upper end of the point 
holder have a reamed hole, which is a nice 
sliding fit on the rods 


fare provided to lock them after the 
correct setting has been secured. 

In operation the attachment is gripped 
{ina drill chuck and the eenter-punch mark 
is brought into approximate position by 
the eye. ‘The point of the indicator at- 
tachment then is set into the mark. At 
the same time the table is raised or the 
spindle lowered sufficiently to allow the 
‘spring to balance the indicator pointer 
without undue pressure or friction. } 

By moving the work until the rods are 
nearly parallel, the lower pointer = 


reach a true perpendicular. "The attach- 
tment then is tdjunted until the pointer of 
the indicator stands at zero, when it is 
Tocked in position withthe thumb-acrew 
Tr rolve tho apindle one-quarter tur. | 
note dhe reading ofthe indieator, and take 
Feadings at each quarter turn for 


whole revolution. If the indieator pointer 
remains stationary through a whole revo- 
lution, the position is correct. If any 
variation ix noted, the error is compen- 
sated by adjusting the work until the 
indieator point remains stationary. ‘The 
accuracy of the drill chuck used for hold- 
ing the attachment in no way affects the 
results obtained. 

‘The lower horizontal rod is drilled 
nearly its entire length for a sliding rod 
‘and ball. This is used to balance the 
instrument in any position, such as when 
‘used horizontally in a lathe or boring 
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Better Shop Method: 


Unique Flexible Coupling 
for Misalined Shafts 


N ATTACHING a small motor to a 
rill press, 2 mechanic recently used 
the unusual form of coupling illustrated. 
This permits freedom between the parts 
so necessary in cases where alinement 
cannot be maintained, yet any binding 
‘of the bearings 
would be  disas- 
trous. 

Each of the con- 
necting parts has 
square projecting 
ends with the cen- 
ter sections re- 
moved. It is pos- 
sible to leave one 
center in, however, 
where end move- 
ment is limited 

‘A loose ring with 
cross slots to cor- 
respond to the pro- 
jecting Iugs on the shaft ends engage the 
lugs. The slots are only a fraction 
of an inch longer than the width of the 
shaft projections—just beyond the limits 
of possible movement between the ends 
of the shaft 

‘The ring can be made into two parts 
if desired, and held with screws, to permit 
the coupling to be madi 
are placed and fastened, 


Rapid Shaft-Straightening 
Fixture for Large Lathes 
IN, SHOPS where « great deal of shatt 

straightening has to be done, it is 
economical to have a special rig for han- 
dling the work. A good lathe will be 
ruined in a short time if the work is done 
‘on centers in the old-fashioned wa. 

‘The shalt straightener illustrated be- 
low is of simple construction and may be 
made cheaply. Its general dimensions, of 
course, are governed by the particular 
lathe it is to be used in, and in some cases 


are sary sauwerene 
Side and end views of the straightening 


firtore, which ‘ile on the lathe ware 
the design may require modification to 
‘suit local conditions. 

‘The base and top are flat cast-iron 
pieces 24 in. long. ‘The base, which is 
somewhat heavier than the top, is planed 
‘on the upper side. ‘Two steel V's are used 
to support the shaft; they may be set in 


| or out as desired for a long or short bend. 


‘The height of the V-block and the di 
eter of the wheels should be such that a 
4-in. shaft will come about on the centers. 
For smaller shafts, packing can be used. 
‘The shaft is rotated on the centers by 
hhand and then dropped into the V-block 
alter the fixture has been rolled along the 
‘ways until the screw is over the kink to be 
straightened —H. L. W. 
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Here Are Correct Answers to 
Questions on Page 67 


1. ‘The lungs of an average man will 
bold about 10 pints, but they are seldom as 
full as this unless a very deep breath is 
taken. Usually they bold abort, six 
ints.” People ordinarily breathe about 
20 times a minute, about 20 pints 
of air a minute or 150 gallons an hour. 


2, Possibly a small amount of ene 
ited up by nerve cells in passing slong 
tmessages of any ind, bt tt much ee 
than a hundredth part of the energy used 
iy mnocle cells woes they work” Coxe 
Unued mental effort does hot tire us be- 


eause of the energy used up in thought 
itself, but because of the continued 
muscle strains—the strain of the eye 
muscles in reading, or of the ear in hearing 
lectures, or of the general body muscles in 
holding ‘themselves. st 

we are very intent on something. 


3. At the lower end of the human back- 
bone there are six extra bones or vertebrae 
whieb are separate in babies but fuse to- 
gether in later life into two more or less 
solid bones. ‘They are useless to us and 
are buried in the flesh of the back so that 
they cannot be seen except in a skeleton 
y X-rays. These, scientists beliew 
are vestiges of the tail bones. 


4. The water on the finger instantly is | 


firmed into steam and thes lite layer of 
steam Keepethe finger from, coming 
Sctualy' against the hot iron. "The prow 
tection i only fora moment. If you hold 
Your finger on the hot iron for more than 
very small faction of asecond, Sou wil 


§ Put a tiny drop of 1 


ier not be affected wt all, “If ie i iver 
the acid will boil and turn brown and a 
black spot will be ‘made on the. metal 
‘Wash off the acid at once or it will dissolve 
the silver altogether 


6. Because it ix mineral and incom- 
ly all minerals are. As it 

can be spun and woven 

loth or paper or felt-like 


7. Probably there would be so much 
hheat produced by the smash that even the 
rocks would be turned into gas. | Fort 
nately, the chance of this happening isa 
very small one. Remember that the 
nearest known star is nearly 26 trillion 
tiles away. 


8. Water carrying in solution silica, or 


quartz, saturates the body of the tree and 
replaces each little bit of wood with 
quartz. The whole tree thus is turned to 


‘The animals they keep are not really 
ce ‘but are little insects, called 
;phids,”" that live on. plants and pro- 
ice a sweetish liquid the ante eat, 


Tight 
Ipoh waves of ravile ght and 
tthe the gamma rays ol 
radium, ‘which are the shortest. ether 
waves how known, 

Because the ers i it are wor 
together very loosely, so that the 
porous. This makes millions of tiny holes 
Taside the paper into which the water can 
be soaked” 
12. If there were any air inside the bulb, 
the fot tungsten in the filament would 
combine with the oxygen of the air and 


‘burn up,, just as a cotton thread would 
burn up'in a hot furnace. 
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MacMillan expedition, This is the first 
‘time in the history of arctic exploration, 
that such an agency of rescue has been 
available, 

One need look back only a few months 
to the round-the-world fight to realize 
the tremendous importance of tireless, 
painstaking attention to detail in difficult 
aerial navigation. ‘The U. S. Army fliers 
successfully completed the task of en- 
circling the globe because they had pre- 
pared, planned, arranged their achedule to 
the minutest detail and then adhered to it, 
slavishly. ‘The British and Italian efforts 
to circumnavigate the earth by air failed 
because there was lacking the meticulous 
attention to minute details; the foresight 
that took into account remote contin- 
fencios of mishap and prepared for them 
in advance. 


“THAT is one reason why I venture to 
predict now that MacMillan ulti- 
mately will win the race, 

‘A glance at the map indicates an ob- 
‘vious reason for the American explorer’s 
choice of an itinerary. ‘The north end of 
‘Axel Heiberg Land is slightly clover to the 
Pole than Amundsen's base—leas of hope- 
less desert to travel in ease of smash-up. 

‘But that inn't the inner secret of Mac- 
Millan's choice. And this is where an 
‘even deeper significance of the great race 
comes in. For they are not racing for the 
Pole after all—none of them. The Pole 
is just an exeuse. Three nations are racing 
Jor the last undiscovered continent on the 
‘nurfoce of the globe! 

How do we know there is such a con- 
tinent?_ We don't know. Which adda 
that much more zest to the chase. 
All we do know is that there lies above 
‘Alaska—our Alaska, mark you—the great 
fest unexplored area on the earth: 1,000,- 
000 square miles as yet untrod by ‘man. 
‘There are strong indications that this area 
may contain land. Eleven years ago 
‘MacMillan and the writer crept outward 
‘over the torn ice northwest of Axel Hei- 
berg Land in search of this land. ‘The 
unknown area was penetrated to a depth 
of 162 miles; but only more ice lay be- 
yond when dying dogs forced retreat. 


TTOODAY the mystery is stil unsolved, 
unless by this moment one of the 
racers stands there, head uncovered, eyes 
tear-flled at the sight of his homeland’s 
flag floating over a new-found territory. 

All entrants and their governments 
admit that the chance of new land being 
discovered is good. So it may be that 
the stake of the great race is truly 
Priceless. The land may not be full of 
‘material treasures; though that is not 
impossible. Judging from other lands 
abutting on the Polar Sea it may well 
contain rich deposits of ore, coal, helium, 
and so on. 

Sport should not know tragedy; but 
the present race may have its dark side. 
Amundsen, Algarsson, and MacMillan 
fare a daring lot. It will be like them to 
urge their pilots onward when the first 
gusts of a gale are stirring the powdery 
snow below. A lost entrant cannot win. 

‘This phase of the struggle opens up at 
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entirely new viewpoint. By it we see 
that Amundsen has what may be termed 
the least chance of all; the British next 
best; and the Americans best. The 
reasoning to such a conclusion is that 
Amundsen’s success is sewn up utterly 
with the success of his planes. If they 
fail, he fails. And he stands to lose his 
‘own life and the lives of his men. His 
men will have had no arctic experience to 
speak of, Once down on the ice one sees 
them soon paralyzed by the raw cold of 
the arctic summer and hundreds of track- 
less miles to go for game or solid land. 


HE British are better off in that Al- 

garson is to have a small dirigible. 
He sailed with 90 tons of gas cylinders 
(F 50,000 cubie feet for inflation 

If Algarsson goes adrift in a blizzard, 
cor reaches the Pole and new land at the 
expense of all his fuel, he can sit tight 
‘and take a chance on drifting home. 
Polar air currents are generally south- 
ward owing to the “descending gradient,” 
or cooled air that falls in high latitudes 
and rushes southward to take the 
that rising over tropical regions. Pro- 
vided food does not give out, Algarsson 
has a pretty good chance of winning, no 
matter what happens. And the British 
are pretty good stickers. 

The trouble ia Algarason's blimp won't 
carry enough food for a long drift. 

From the angie of possible disaster 
MacMillan is thus the surest bet of all. 
MacMillan knows the Smith Sound Eaki- 
mos. He will use them as a school for 
his assistants. In the long winter night 
he will have his men learn the art of 
Duilding igloos from the native hunters; 
and how to keep one's feet from freezing 
at 60 degrees below zero; and how to 
find game where there isn't any game—or 
‘where the average man wouldn't see atrace. 


ACMILLAN will enlist the aid of a 
dozen picked hunters from the 295 
members of the little tribe that made 
Peary’s feat a possibility. He knows 
they have never seen a flying machine. 
He realizes that they think the white man 
is an interesting lunatic. He knows, too, 
that they are quick to learn; courageous 
and adaptable; and most of them can 
‘master 2 new tool in half the time it takes 
‘awhite man. He may even take a group. 
‘of them to his advance base if he can per- 
suade them to fly there. If not, he will 
surely get them to sledge there. " With a 
‘handful of dogs one of these hardy 
aborigines could keep a doven men alive 
con the plentiful game in Ellesmere Land, 
working gradually back through the 
country to Smith Sound and Greenland. 
Curious, isn’t it, how the prospects run? 
‘An airplane race; a contest between the 
‘most miraculous machines that man has 
ever devised; machines that mark our 
‘conquest of the air. Yes, an airplane race, 
and the greatest race in history; and all, 
that. Yet when we come to analyze the 
problem, it really looks as if the winner 
may win simply because he jas learned 
from a little tribe of stoneage natives 
how to kill a seal on ice and ow to keep 
‘his feet warm while he's doing it. 
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|'A Good Four-Tube Receiver | 


(Continued fom page 09 
for 62 turns. This completes tuning unit 
A, B, which is really one continuous coil | 
of 7034 turns, with a tap 855 turns from | 
the lower end. 

‘Tuning unit C, D consists of two coils 
wound close to each other so that they 
look like one continuous coil. ‘The holes 
to hold the end of coil € are #4 inch from 
the lower edge and the upper end of this 
coil is brought out on the opposite side of 
the tube 11% inch from the end of 
the tube, making 14! turns. Coil D starts 
at the same distance from the end and 
consists of 62 turns with a tap at the 201 
turn as shown in Figs. 1 and 5. All coils 
should be wound in the same directio 


Soe 


Fig. 6~Ap-nel diagram, with the exact mes: 
foremente for laying out and drilling Poles 
beginning at the lower end. The spac 

ing is for No, 22 double silk-covered wi 
‘wound very carefully without kinks. If 
you have not had much experience in 
winding coils, it will be well to allow your- 
self 1 little more space. It is important 
to have coils B and D as nearly alike 
spacing as possible so that the tu 
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panel and the transformers K and L with 
the Gand P terminals also toward the 
pane 
‘The tuning units A, B and C, D should 
be mounted at an angle of 57 degrees 
with the baseboard and they should be 
6% inches apart. ‘The angle should be 
correct within a degree and if there is any 
error it is better to have the angle include 
a less, rather than a greater number of 
degrees. Another receiver built along 
the same lines worked nicely with the 
coils set at an angle of 55 degrees 
Bogin the wiring with the filament cir- 
cuit. “Connect the left-hand filament 
terminal of sockets N, O, and P with the 
right-hand terminal of socket M (as seen 
from the rear,) and run a branch from 
this wire to either terminal of the rheostat 
(Continued on pose LD) tkanese een joe 
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Qand from the other terminal of rheostat: 
Qrun a wire to binding post No.3. Next 
connect the remaining filament binding 
posts on sockets M, N, O, and P and run 
branch from this wire to binding post 
No, 4 and also connect binding post No. 5 
with No. 4. This completes the filament 
‘The next step is to wire the audio- 
amplifier end of the cireuit and with the 
lament. wiring finished, this is a very 
simple matter. First run a wire from the 
plate terminal of socket N to the rotary- 
Plate connection of variable condenser G 
End from this wire run a branch to the P 
terminal of transformer K. Connect the 
grid terminal of transformer K with the 
grid terminal of socket O, and continue’ 
Fhe wire over to one terminal of variable 
resistance R. Now connect the plate 
terminal of transformer L with the P 
terminal of socket O, and connect 
grid terminal of transformer L with 
ferminal of socket P. Next cont 
P terminal of socket P to one te 
jack T. 


INNECT the B-plus 
transformer K with binding Past Ni 
and run a wire arouns 
‘terminal of jack T 
with a branch going 
nal of transformer 
In the model 


you move 
‘connecting the C battery, there will be no 
chance of a short cireuit with the wires 
‘coming from binding posts Nos. 6 and 7. 
‘This wire is to be connected with the plus 
binding post of the C battery. Next, run 
a flexible wire from the F terminal of 
transformer K to the 3-volt tap on the C 
battery and a flexible wire from the F 
terminal of transformer L to the 44-volt 
tap. 

In the test at the Popular Science Insti- 
tute of Standards laboratory it was found 
that this arrangement gave a shade louder 
signals than any other. The proper C- 
battery voltage depends, however, on the 
tubes, audio transformers, and B-battery 
voltage you are using, and you may find 
that for your own conditions a better 
arrangement is to connect the flexible 
leads from both transformers with the 
4i¢volt tap. 

Complete the audio-transformer wiring 
by connecting the remaining terminal of 
variable resistance R with the wire that 
goes to rheostat Q. It makes no differ- 
ence whether this connection is made 
with the socket side or the battery side 
of the rheostat. 

Next, connect the rotary-plate terminal 
of variable condenser E with the right- 
hand filament binding post of socket M 
(as seen from the rear) and also con 
nect the rotary plates of condenser F 


with the right-hand filament terminal of 
socket N. 

‘Now fasten the tuning units A, B and 
C, D back in place and proceed to connect 
them with the circuit. First run a wire 
from the tap on A, B down to the wire 
that is connected with the rotary plates of 
condenser £, and also run a branch from 
this latter wire to binding post No. 2. 
Now connect the stationary plates of 
condenser £ with the top end of coil B 
and from this wire run a branch to the @ 
terminal of socket M and continue it on 
to one terminal of balancing condenser J. 
‘Then connect the lever end of coil A with 
binding post No. 1. 

Run a wire from the stationary plates 
of condenser G to the lower end of coil C 
and continue this wire to the plate ter 
inal of socket ‘M. Next run a branch 
‘om the wire connected with binding 

No. 7 to the upper connection of 
C that comes out toward the back of 
iver. After this, connect the lower 
coil D with the wire that goes to 
;ht-hand filament terminal of socket 
N (as'seen from the rear). Connect the 
tap on coil D with the remaining terminal 
of balancing condenser J. 

Next connect the stationary plates of 
condenser F with the top eud of coil D and 
run a branch down to one end of grid 
condenser H. ‘The other end of grid con- 

if course, connected with the 
1 of socket N. The wiring is 
now complete, 

‘To put the receiver into operation, con- 
nect the antenna, ground, and batteries x 
indicated in Fig 2. ‘Then, making sure 
that rheostat @ is turned off all the way, 
insert the tubes in sockets M, N, O, and 
P. The constants of the circuit are right 
for standard storage-battery tubes, Dry- 
cell tubes may be used, but you may find 
it necessary to increase the number of 
turns in coil C from 1434 to as high as 
2014, depending on the type of dry-cell 
tube’ you use. 

Plug the phones or loudspeaker {nto 
jack T and turn on the rheostat @ care- 
fully until the tubes light dimly. ‘Then 
turn condensers E and F slowly until a 
signal from a local station can be heard, 
Keep both condensers at about the same 
reading on their dials. ‘The dials should, 
of course, be set so that the reading 
highest when the plates of the co 
densers are engaged fully. 


AS50088 a signal is heard, adjust 
Band F until it is as loud as possible 
with G set at zero. It is preferable to 
tune in a station that comes in at about 
20 degrees on condensers E and F, and 
when you have the signals from a’local 
station as loud as possible, you can pro- 
feed, to adjust the balancing condenser 
J. You probably will find that the re- 
ceiver has a tendency to howl on the 
Tower wave lengths, just as the signal is 
Drought to the loudest point, and this 
howling can be eliminated only by a 
proper adjustment of 
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‘There are two waystoadjust J. One is 
toset Hand F where the howl occurs at 20 
degrees or lower and change J until the 
how! disappears. ‘The other and better 
method is to turn off the tubes after the 
local station is tuned in as loudly as 
Possible, take the tube out of socket M, 
and replace it with a piece of paper over 

ither prong that makes contact with the 
filament circuit. Then turn on_ the 
rheostat carefully and, with a pair of 

id phones on, adjust’J until the signal 
disappears or is’ as weak as possible. 

If you use one of the midget Vernier 
condensers at J, mount it so that the shaft 
in vertical and saw a slot in the knob 80 
that the condenser plates can be turned 
with a wooden-handled acrowdriver while 
the signal is coming in, If you use the 
type shown in the model receiver, it may 
bbe necessary to connect the center tap of 
the balancing condenser with the end\ 
toward the audio transformers. ‘The 
capacity of the glass-tube type of balanc- 
ing condenser also can be increased by 
turning it end for end or using larger wire 
inside the tube. At any rate, yo 
whether more capacity is needs 
enough. If, when you 
second method fof pala 
‘become weaker rei up 


feeded. The 


1@ receiter is balanced, all 
jone with condensers E and P. 
ls regeneration, and if you wish 
to hunt for stations, the easiost way is to 
turn @ up until there is a click in the 
phones or loudspeaker, and then turn E 
and F slowly, with always a few degrees 
lower than B, When a whistle is . 
adjust both dials so that it is as loud as 
possible and then turn G toward zero 
until the whistling stops. Then the 
‘signal will come in clearly and without 
distortion. 

Ris for uso in controlling the volume on 
local stations or distant stations when 
they happen to be coming in too loudly: 
‘The more the knob is screwed in, the 
weaker It will reduce even 
local stations to the point where head 
Phones can be used. 


Recent Publications 


A Résumé of the Latest Books on 
the Sciences 

Shipe of the Seven Seas, by Hawthorne 
Daniel. A colorful description of ships, 
from the earliest Egyptian craft to the 
giant liners of today, written for the lay- 
man. Illustrated. Doubleday, Page & Co. 

‘The Heavens, by J. H. Fabre. Teaches 
astronomy in simple stages, leading from 
every-day observation to clear explana- 
tion of the most difficult movements of 
the stars, Illustrated. J.B. Lippincott Co. 

The Modelmaker. A’ collection of de- 
signs for locomotive, ship and engine 
models, and helpful notes for those inter- 
ested in making working models. Tllus- 
trated. Spon & Chamberlain. 
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ep up” your radio 


for good summer reception 


JEFFERSON 


TUBE REJUVENATOR 
keeps tubes like NEW! 


You can't get good summer reception 
‘with weak tubes All radio tubes weaken 
wich use—especially in summer when 
burned at higher voltage. Keep your 
radiotubeseffcient this summerwiththe 
Jefferson Tube Rejuvenator. Just attach 
to a convenient electric light socket — 
“bring back” each tube in 10 minutes! 

Repeat once a month—note how it 
improves reception; povsuts and 
‘Trtates tube life, and saves batteries. 
Ie’s wasteful eo be without one; it'secon- 
‘omy fo own one. Takes large or small 
tubes—201-A, 301-A, UV-199, C-299, 
Fully guaranteed. Get yours now. At 
leading stores selling radio. If your 
dealer can't supply you, send $7.50 to 


JEFFERSON ELECTRIC MFG.CO. 
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NLY small capital is need- 

ed to start. The business 
is clean, pleasant, profitable. 
Many successful men of today 
started their careers in the 
bicycle business. 


You become your own boss, 
develop a well-paying business, 
and build for an independent 
future, 


Bicycles are big sellers today 
everywhere, The profit is gen- 
erous. Get started now—be 
prosperous, Write for particu 
lars to Dept. 251. 


CYCLE TRADES OF AMERICA, Ine. 
35 Warren Street 
New York 
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Hunting Whales with Gun-Driven 
Harpoons 


(Continsed from page 41) 


In less than 20 minutes we had sighted, 
killed, and disposed of a whale worth 
between $3000 and $4000—the work of a 
day or more for a whaler's crew in the old. 
days of the longboat and band harpoon; 
dangerous work then, too, which might 
have cost the lives of several men and the 
destruction of a couple of boats! 

‘The second whale was a mile or s0 
away from us, so the Traveler put on full 
speed, slowing down to quarter speed 
when’ about 300 yards away. This 
animal, too, was floating lazily on the 
surface, but swung its huge tail in the 
thrashed its fukes once, and submerged. 


NOW: 2 whale requires oxygen. Tecan 
remain submerged only for five 
minutes or so. ‘Then it must come to the 
surface to breathe. And so the skipper 
swung the Trareler in a great circle— 
three miles or so in diameter. For almost. 
an hour we cruised at half speed with- 
out sighting the big mammal. 

pelin reported a “pod” of 
spouting and playing two of 


plain sight offered moge fa 
of a kell than did 
dived to escape us. 
‘These whales saw us 
They did not 


Slowly we crept 
the largest animal, _and—boom! 
gunner tried a flying shot over the port 
aide of the bow. 


QTRAIGHT the harpoon flew to 
‘mark. And almost at the instant 
struck, the whale disappeared below the 
surface. 

‘The cable drum below us roared and 
screeched as the great hawser spun out 
under the pull of that massive, sinking 
body. On and on the cable sped, taut as 
a circus rope, hissing and creaking as it 
passed across the deck and through the 
hawser hole. A thousand feet or more 
‘went off; then the movement ceased, the 
rope went slack, and the sound of the 
turning winch came from below. 

Soon the whale appeared above the 
surface. It was not dead, for with a 
thrash of the flukes that’ would have 
reduced a small boat to splinters, the 
animal tried to dive agsin. But even as 
it stood on its head in the water, death 
came, and the tail descended with a 
crash that sent the other whales to sound- 
ing—and our second prize of the d: 
rolled idly on the waves. 

Now. two whales in a day are a very 
fair eatch. One modern whaler is known | 
tohave taken five in a day, but apparently 


Captain Swanson was satisfied with his 
kill of two, and soon we were moving 
shoreward, our two inflated “humpbacks” 
trailing behind us on towlines like a pair 
of scows. Our destination was the oldest 
land station of the whaling industry of the 
‘west coast, established in 1851, and now, 
under modern methods, the largest shore 
whaling station in the world. 


HERE the big carcasses are hauled 

up to shore on runways, to be pre- 
pared for market. The whalers of old 
saved nothing of the whale but the oil, 
ly found 


ambergris. The moderpathaler, though, 
finds a part of the 
whale. 


ir he gets whale oil, 
its a gallon in the old 
out now bringing $1.40. 
irom the cell cavities of 
of whales. Whalebone 
surtain 6f fibrous growth through 
bese marine monsters strain their 


food—} taken from others. ‘The bones 
fare grdind to make poultry feed. ‘The 
flesh ad viscera are used for fertilizer. 


‘The hide of some types is converted into 
heavy leather or ground for fertilizer. 
‘The fins and tails are used in the manu. 
facture of bristles for brushes, or dried and 
shipped to Japan and China, where they 
are used as food. Once in’a while the 
carcass of a whale yields a lump of amber- 
ris, worth from $20 to $35 an ounce to 
manufacturers of perfume. 

‘That, then, is modern wh: ‘The 
methods of cutting up the whale, trying 
‘out the oil, and preserving the whalebone 
aare still those that were used 75 years ago, 
But all else has changed, 


Melting Steel by Wireless 
TEEL MELTING furnaces already 
have been made in England wherein 
the steel is melted by wireless wa 
cording to Prof. C. H. Desch of Sheffield 
University. ‘These furnaces are a de- 
velopment of electrical high-frequency in- 
duction furnaces in which a 200-volt cur- 
rent was used, Professor Desch explains, 
the heat being generated in the metal, 60 
that the metal really melts itself. 


List Causes of Accident 
A, DOZEN causes of highway accidents 
have been listed by engineers of the 
U.S. Bureau of Public Roads, as follows: 
Blind curves, blind road intersections, 
sharp curves on embankments, ‘unpro- 
tected embankments, narrow ’ bridges, 
sharp convex vertical curves, slippery 
road surfaces, steep grades, narrow road. 
‘crowns, sharp curves at bridge approaches, 
grade crossings, and unbanked curves. 


Many Are Color Blind 

COLOR blindness is mare prevalent 

‘among men than women, recent ex- 
periments indicate. Approximately five 
per cent of all men are unable to dis- 
tinguish one or more colors, while only | 
about one per cent of women are s0 | 
affected. Nearsight has a bigger field | 
of color discrimination than far-sight. | 
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Wool from Pine Trees 

N ARTIFICIAL wool made from 

pine trees recently has been de- 
veloped in Germany. By means of a 
chemical process a fine filamentary sub- 
tance is obtained from the long slender 
spines of the Pinus sylvestris, otherwise 
‘known as the Seotch fir. In quality this 
‘wood-wool is said to be very similar to 
ordinary wool, and may be curled, felted, 
or spun in the same way 


Age of the Earth's Crust 
HE earth's crust is 1,600,000,000 
years old, according to Prof. Alfred 
C. Lane of Tufts College. He bases his 
estimate on experiments he has conducted 
1n the disintegration of radium into lead. 
It takes 1700 years, he says, for a given 
‘quantity ot radium'to become half lead. 


‘The Garlic Taste in Milk 
AMERICAN dairy interests recently 

‘appealed to the Department of Agri- 
culture for a solution of the problem of 
preventing the garlicky taste in milk from 
‘cows that have eaten garlic. Experts of 
the department determined that the only 
way is to keep the cows from the weed, in 
which they revel. 


“Boys Are Born Gentlemen” 
0 SAYS Miss Beas V. Cunningham, 
executive secretary o1 the Institute of 
Child Research, Teachers College, Colun.~ 
bia University. Her statement is backed 
by the fact that, in experiments on boy 
and girl babies, when 53 pairs of babies of 
‘opposite sex were put in an inclosure to- 
gether, the boys invariably gave up their 
toys to the girls 


Woman Scientist Honored 

IR the first time in America science 
officially crowned a woman, when 
Miss Florence Rena Sabin was elected 
recently to life membership in the Na- 
tional Academy of Seiences. 

‘Miss Sabin, physiologist at Johns Hop- 
kins. Medical’ School at Baltimore, Md., 
received the high honor on account of 
notable research work with blood cells. 
‘The number of women attaining promi: 
nence in science and invention has increas- 


as is indicated in the illuminating story of 
‘women inventors on page 44 of this issue. 
SEVERAL Indians on the Quinaielt Reser- 
vation in the State of Washington, each 
‘earn over $4000 a year fishing for salmon. 


‘THE average horse is worth $64 and eats 
over $80 worth of food » year, farm 
economists estimate. 


New Daylight Movies 
MOVING pictures shown in broad day 
light! Reports reaching this coun- 
try from Hungary say that a young book- 
binder in Budapest has discovered an 
ingenious way to make that possible. 
Instead of projecting pictures against a 
white screcn in the usual method, they are 
thrown against a rapidly rotating disk 
covered with strips of dari green and dark 
blue paper that radiate from the center. 


ed tremendously within the last 10 years, | 
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power supply for both circuits 


Hereatlastisan unfailing power sup- 

sly for your radio set. Balkite Radio 
Bower Units furnish constant cal 
form voltage to both “A” and “B" cir- 
cuits and give your set greater clarity, 
power and distance. The Balkite Bat- 
tery Charger keeps your “A” storage 


FANSTEEL 


- Balkite n® 


battery charged. Balkite“B” replaces 
“B" batteries entirely and furnishes 
current from the light socket 
are based on the same principle, 
are entirely noiseless, and are guaran- 
teed to give satisfaction, Sold by lead- 
ing radio dealers everywhere, 


‘Radio 
7 Units 


BALKITE BATTERY CHARGER — LC Powe ‘Br PLATE CURRENT SUPPLY 
Manufactured by FANSTEEL PRODUCTS CO., Inc., North Chicago, Illinois 
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Motor on 
Your Boat 


Ouse eg 
“Pays ‘You Play” 
font 


Sve Cale feat 
Other Feacures 
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Couldn’t Play a Note— 
Now Mak 
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Winners in Cross-Word Puzzle Contest | 


UR Cross-Word Puzsle Contest, the 
results of which are announced here- 
with, gives Porvtar Science MoxtHLY 
just ‘one more reason to be proud of its 
readers. The number of correct solutions 
that were received to this really dificult 
purale was astonishing. And the number 
would have been much greater but for 
le words LOADS (95 horizontal) 
(83 horizontal). ‘These were 
the stumbling-block for the majority of 
those who failed to solve the puzzle cor- 
rectly. 
LOADS (the plural of the output of an 
power station) is a technical 
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term, though one frequently used, and it 
is understandable that the non-technical 
puzzle solver might have difficulty in 
tatching the right combination. But 
with I. 8. (the symbol of the Popular 
Science Institute of Standards) appearing 
several times on virtually every page of 
‘our advertising section, the reason for 
this portion of the puzale proving an in- 
surmountable barrier to any one is not s0 
apparent. 

‘The uniform excellence of the letters 
that accompanied the vast number of 
correct solutions received made the 
flection of the winners as difficult, pos- 
sibly, for the judges as was solving the 
puzzle for the contestants. The selec 
tions made by the judges are as follows 


Suty. 1 


FIRST PRIZE, $50 
Marad Serriov, Miami, Fla. 


COND PRIZE, $25 
Mrs. W. E. Henderson, Eva, Okla, 
‘TEN PRIZES OF $1 EACH 
Ben W. Clawson, Washington, Ind: 
Bill Hetherington, Chicago, I.; ‘Henry 


L, Hursthal, Mansfield, Ohio; James L. 
Kinter, Jr., Homer City, Pa.: Georgia 
Leonard, Delawar H. 


4 hharlottetown, 

P.E, 1, Can; H, W. Swafford, Salem, 

‘Oreg.; Earl D. Wilson, Columbus, Ohio, 
HONORABLE MENTION 

M. M. Alpaugh, Annandale, N. J.: 

George Annala, National Mine, Mich.; 

Henry P. Baum, Winona, Minn.; Sergt. 


Jean P. 
Campbell, Halifax, N.S., Can.; Edna M 
Carter, Fayette, In; 8, E. Cresswell, 
mpa, Fla.; Ruth Tolson Dederiek, 


Vancouver, “B.C. Patsy Difloure, 
Alliance, Ohio; Florenz Droesch, Brook: 
iyn, N. Y.;. Fred Heath Foster, Oxtord 


Ind.; Caroline H. Garland, Dover, N. 1, 


Diana S. Glickman, Brighton, | Masa; 
Estella Goldsmith, State College, Pa.: 
Charles E. Graham, Chapel Hill, N.C: 
G, W. Heitkamp, "Dubuque, fa; B. 
Eva Hoehn, Carlinville, Ill; ‘Robert A. 
Inglis, Woodroffe, Ont., Can.; William 
H, Inman, Washington, D, .; J. 1. 


Pa.; L. J. Mack, Sibley, 
UL; Roy MeCann, Algiers, La; J. F. 
MeFadden, Spokane, Wash.; August 
Merz, East Orange, N.J.; 8. A. Morton, 
Halifax, N. S., Can; Mabel E. Norcross, 
Lewiston, Me.; Guido Pantaleoni, Jr., 
New York City; Mrs. Guido Pantaleoni, 
Jr., New York City; K. 8. Rabb, Water- 
oo, Ont., Can.; Georgia Reams, Keller- 

Ia; A. M. Reeves, Havre de Grace, 
Md.; Samuel A. Sloan, Pittsburgh, Pa.; 
Arthur L. Smith, Mildred, Pa; R. 
Somers, Mooreroft, Wyo.; ‘Mrs. K. Ray 
Spencer, Omaha, Neb.; G. A. Stepher 
Jacksonville, Fla.; Jos, Stock, St. Louis, 
Mo.: Geo. W. Sykes, Newport, Ark.: 
Charles E. Teeters, Indianapolis, Ind.: 
Alma Tweed, Lake Mills, 1a. 


Kane, Carnegie, 


What Interests You Most in This Magazine? 


EVERY mai is fll of letters from our 
readers, telling us what they like 
bout POPULAR Sctuxcr MoNTHLY—why 
it interests them and how they make use 
of ideas contained in its pages. A few 
typieal letters appear below. | They 
simply indicate the very real influence 
this magazine has with its readers, and 
the pleasure it affords them. 

‘Why do you read Porvtan Science 
Mowraty? Write to us and tell us 
about it. 

Here's what others say: 


Of High Literary Standard 
wish to take this opportunity of giving 
you eredit for your magazine, the contents 
Gnd appearance of which are unexcelled 
for, macasng of ies Kind, ie Teading 
articles especially being very instructive, 
Educative, and of a high literary standard. 
“RG. f., Winnipeg, Canada. 


Couldn't Get Along Without It 

I think Poputan Scteyce MontHLy 
fs the best magazine of its kind pub- 
lished and feel that I could not get along 
without it.—C, M, R., Louisville, Ky, 


More Than Worth the Money 

Porvtan Screxce MONTHLY, has been 
a very fine and helpful magazine and is 
fore’ than ‘worth ‘the money, It is 
Economical and satisfactory —J. 0. G., 
Bradentown, Fla. 

[A Wonderful Book of Information 

Tmay say that I find Porctan Sctexcs 
Moxtutr x wonderfal book of informa- 
fon. C. Dy Grand Falls, Newfound- 
ined. 

Likes Automobile Articles 

I get a lot of good from Porutan 
sctnict: Mowruty, especially the articles 
gh, aomobie—Fr Sacred Hear, 
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Seaplane Sets Speed Record 


(A WORLD'S record for large seaplanes 
was made recently when the PN-9 
skimmed over the Delaware River course 
fat 128 miles an hour. It was the first 
flight of the seaplane. ‘The PN-9 is made 
of duralumin and when fully equipped 
and manned weighs 1800 pounds and 
carries five in crew. It is said to have 
flying range of 2200 nautical mil 


Vitamine X, the Giant-Maker 


FACULTY member of the University’ 

of California, Dr. Herbert M 
Evans, recently announced a develop- 
ment of glandular nutrition that, he 
claims, materially Increases the size of 
animals inoculated with it. 
Doctor Evans says that this vitamine 
found distributed in ordinary foods, 
it for inoculation it is taken from the 
pituitary gland of the animal that is to be 
Inoculated. ‘The gland yields a certain 
fluid, and this fluid is Vitamine X. Ani- 
mals treated with injections of the fluid— 
tas guinea pigs, rats, and tadpoles—have 
grown so much larger than normal that 
Doctor Evans declares a daily injection 
for a period of time instead of at infre- 
quent intervals would produce a race of 
iants of their kind. 

Efforts are being made by Doctor 
Evans and his assistants to purify the 
vitamine X fluid so that it even might be 
given to humans as a restorative. 


Conserving Airplane Power 

AUL PAINLEVE, Prime Minister of 

France, recently was the sponsor of 
new appliance, the invention of Louis 
G'Amblane, that in said to enable airplane 
engines to maintain their power at great 
heights. Airplanes lose balf their power 
when they rive above 18,000 feet. "With 
thed’Amblane appliance tis claimed, an 
airplane loses very little power. Weighing 
nly 16 pounds, the appliance is fitted to 
the interior of the engine. ‘Trials made 
by the French Air Service are said to have 
proved the appllance's value. 


Birds Once Had Teeth 
THE old saying, “Seareer than hen's 
teeth,’ could not have held good in 
prehistoric ages. ‘The earliest fossils of 
birds that have been found have large 
numbers of sharp teeth. 


Chestnut Trees from China 

HE U. S. Department of Agriculture 

hopes to restore the chestnut forests 
of the Eastern States, destroyed by blight, 
by encouraging the cultivation of a new 
blightproof chestnut from China. 


‘The Warmest Blankets 
RECENT tests by the U.S. Bureau of 
‘Standards show that blankets of 
moderate density keep the indoor sleeper 
warmer than those that are closely woven 
‘or dense; also that cotton blankets ean be 
used over sheets to good advantage by all 
except. those who, like campers, sleep 
where it i& damp. 
Cotton blankets were found to resist 
the passage of heat as effectively as wool. 


current. 


high internal resistance 


‘The first function 
disturbing noises—the second 
efficiency by reducing 


greater 
with a By-Pass Condenser. 


tends to 


ses and prop- 
ly routing the available energy. 


The tone quality of every set wil 
strength—purer—smooth 


Dubilier 


CONDENSER AND RADIO CORPORATION 


us 


By-Pass Condensers do a double job. 
They filter the fluctuating “B” batter 
They provide a free path for 
the radio frequency currents around the 
B" battery. 


‘connecting from the 
‘minus 


the plus "8 


remove 
nereases 


be 


ia i 25PROFIT | 
IN 45 MINUTES 
Made by Le Roy Blades Without Experience 
Spm aertans oe 
Rekomcte. yanked Ges tewis 


CONDENSER 
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Tea E. 25th Street, New York Clty 
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When you see a “Hex” 


Nut Hawks! ~ <A 


OT a nut escapes your set of Blackhawk “Q.D.” 
Wrenches. Nuts that hide under crankcases, 
among manifolds and around axles are easy victims. 


| \ 
\ 
Just click the right socket on to the handle you want, \ 
‘and you nail the shyest nut with sure gripandlever- ff 
age. Why risk your knuckles with old-eeyle wrenches? a's) 
‘There's a Blackhawk set made specially for your car i 
—tough steel sockets and assorted handles, all fin- ] 
ished in satiny black enamel, baked on to stay. Ask i y 
vour dealer, Write us direct ifhe can’t supply you. | 
| 
S | 


AMERICAN GRINDER MFG. COMPANY 
DEPARTMENT L MILWAUKEE, WIS, 
Export Office: 130 Wese 42nd Se. New York City 


Also, manufacturers of Black- 
‘hawk Water Pumps for Fords 


=: 90088888 
BLACKHAWK 


Welded@wWrenches 


Cooyright 1925 A.G.M.Co. 
© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 17. 


B 


PERFECT FILAMENT CONTROL 
The result of more than 
‘ewenty years’ researc! 

Perience in the manufacture 
Of graphite disc rheostats 
for radio, mines; mills, etc. 


Use the same Bradleystat 
{for ALL Radio Tubes with- 
‘out changing connections. 


ZERO LINE 


Only Graphite Discs 
provide noiseless filament control 


A spot of light, silently guided by an automatic electric oscil- 
lograph, traced the above curves on a moving photographic 
film. The test, made at the University of Wisconsin, was 
impersonal and impartial. The result, however, proves be- 
yond a doubt the superiority of the Bradleystat for radio 
filament control. 

The first line (No. 1) shows the silent, stepless variation 
produced by the Bradleystat. The following curves (Nos. 2, 
3,4, and 5) were produced by other types of rheostats, some 
using loose powder instead of graphite discs. See the scratchy, 
noisy control. Every jog in the white lines means a distracting 
noise in the loud-speaker. 

Is it any wonder that Bradleystats are being substituted for 
ordinary rheostats by thousands of set owners? Try one, 
yourself, and hear the difference! 


All outdoors invites your Kodak 


Autographic Kodaks $6.50 up 


Eastman Kodak Company, Rochester, N.Y ., re kadat cuy 
ea 


